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Autonomous vehicles have the potential to revolutionize the transportation industry.  
The segment of truck transportation is no exception.  Autonomous vehicles have the 
potential to improve trucking safety, to increase shipping velocity, and to decrease 
costs.  Additionally, autonomous trucks could be an important tool to help alleviate 
the ongoing driver shortage that the trucking industry is contending with. 
 
Autonomous truck adoption is not guaranteed.  Transportation equipment decisions 
are market-based, and autonomous trucks must present a compelling business case to 
transportation professionals.  As such, it is imperative to understand the decision-
making factors that drive transportation solution adoption, and how autonomous 
trucks could take advantage of those factors to be a competitive force in the 
transportation marketplace.  It is also important to understand the potential effects 
that autonomous trucks could have on industry as well, so that companies can develop 
contingency plans to deal with these effects.   
  
This study uses Grounded Theory to analyze semi-structured interviews with twelve 
professionals from the transportation industry.  A conceptual model detailing major 
factors that affect transportation decisions and propositions about autonomous trucks' 
effects on industry are presented, along with a discussion.  The dissertation concludes 
with an identification of avenues of future research to further the information 
uncovered in this study, and to address its limitations.   
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Chapter 1 - Introduction  
 
Autonomous vehicles – those capable of guiding themselves from one location to 
another without human intervention (Technopedia 2018) – are a potentially disruptive 
force in the transportation sector.  Authors such as Fagnant and Kockelman (2015) 
believe that private autonomous vehicles could have many benefits for society, such 
as: increased road safety, lower fuel consumption and emissions, and greater 
opportunities through mobility-challenged people who must rely on rides or public 
transportation.  Some automakers already offer semi-autonomous features that aid 
drivers in operating their vehicles, such as Subaru’s (2019) eyesight feature.  With the 
availability of semi-autonomous features on current production vehicles, it is 
reasonable to assume that in the future a human driver will not be required for vehicle 
operation (Liedtke and Krishner 2019).  Some automotive manufacturers, such as 
General Motors, are already experimenting with fully autonomous personal vehicles 
(Wayland 2020).   
 
Autonomous vehicles also have the potential to revolutionize the trucking industry.  
As with personal vehicles, autonomous trucks could be safer than their human-driven 
counterparts.  The Insurance Institute for Highway Safety (IIHS) estimated that 4000 
people were killed in large truck crashes in 2016 (2017), and the National Safety 
Council (NSC) estimates that driver error is a contributing factor to 94 percent of 
overall road crashes (NSC 2019).  Certainly, not all fatal crashes involving large 
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trucks are the fault of the truck driver, but autonomous trucks would have the 
potential to decrease the number of roadway fatalities.   
 
Additionally, autonomous trucks would not be subject to the hours-of-service 
regulations stipulated by the Federal Motor Carrier Safety Administration (FMCSA), 
which require that drivers take a mandatory 10-hour rest period after driving for 11 
hours (FMCSA 2020).  Not having to comply with hours-of-service regulations 
would allow an autonomous truck to provide a faster service velocity for the shipper.   
 
Autonomous trucks could drive a significant change in the cost of truck 
transportation.  Driver wages and benefits comprise 44 percent of the costs of 
operating a truck (Robinson 2020).  With all else held equal, the elimination of driver 
wages and benefits from the trucking cost equation could upend the accepted cost 
structure that underlies the design of ground-based transportation networks.   
 
Finally, autonomous trucks could present a solution to the ongoing driver shortage 
that affects the trucking industry. Edmonson (2018) estimates that the trucking 
industry is 50,000 drivers short.  Autonomous trucks could help to alleviate, or could 
eliminate the driver shortage altogether.   
Levels of Autonomy 
The National Highway Transportation Safety Administration (NHTSA) lists six 
levels of vehicle autonomy, ranging from Level 0 through Level 6 (NHTSA 2020).  
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Level 0 is a vehicle with no autonomous features, while levels 1 through 6 have 
increasing amounts of features (NHTSA 2020).  They are: 
• Level 1 – Driver assistance only 
• Level 2 – Partial automation, such as adaptive cruise control 
• Level 3 – Conditional automation, in which the vehicle can operate for short 
periods of time without driver intervention but requires the driver to be able to 
take over control at any time 
• Level 4 – High automation, in which the vehicle is capable of performing 
driving functions without driver intervention under certain conditions, but 
may allow the driver the option to take control of the vehicle 
• Level 5 – Full automation, in which the vehicle is capable of performing all 
driving functions without human intervention but may allow the driver to take 
control of the vehicle.   
As described earlier in the introduction, low levels of automation are already 
available on many automobiles.  Non-adaptive cruise control is a driver assist feature.  
Adaptive cruise control and lane-keeping assist features fall under Level 2 
automation.  For the purpose of this research, the term, “autonomous,” will refer to 
Levels 4 and 5 of automation.  These levels represent types of vehicle automation in 
which the driver is not necessary while the vehicle is under self-control.   
Problem Statement 
Promising economic, social and environmental benefits can be realized from 
commercial shippers adopting autonomous vehicles.  However, autonomous truck 
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adoption will be market driven through transportation professionals choosing to use 
autonomous trucks instead of traditional trucks.  Implementation barriers and risks 
challenge adoption rates.  An understanding of the factors that affect commercial 
users’ likelihoods to adopt autonomous trucks is necessary in order to obtain the 
benefits and minimize risks of autonomous truck deployment, since this 
understanding will allow for autonomous truck developers and marketers to recognize 
the goals and concerns of shippers and trucking companies.  A conceptual model that 
explains the factors that affect the commercial adoption of autonomous trucks can 
provide this understanding.  
 
Little research has been conducted regarding commercial adoption of autonomous 
trucks. Most research on this topic has been focused on technological aspects 
(Zeziulin, et al. 2018).  A structured literature review, presented in Chapter 2, 
confirms this.  Researchers have conducted studies to gauge public perception of 
autonomous vehicles, and some of this research has successfully influenced the 
public’s acceptance of commercial AVs (Schoettle and Sivak 2014).  High market 
penetration rates in a given vehicle use segment are necessary for society to fully reap 
the benefits of this technology in that segment (Hamilton and Seul 2017). The factors 
“pro-AV attitude,” enjoyment of driving, and environmental concern, were found to 
influence public acceptance of AVs (Haboucha 2017). No comparable research has 




Research Objectives and Research Questions 
 
The objective of this research is to develop a conceptual model in order to better 
understand the phenomenon of commercial autonomous truck adoption. Conceptual 
models are visualizations of the relationships between different variables or 
sociological constructs (Green 2014). The model developed in this research will 
identify the factors that affect the adoption of autonomous trucks by transportation 
professionals.  This study defines transportation professionals as: 
• Owners and lessees of over the road trucking equipment, such as trucking 
companies, individual owner-operators, or private fleet operators 
• Freight brokers, freight forwarders, or third-party logistics companies 
• Customers purchasing truck transportation services 
The model will be constructed through a Grounded Theory analysis of interviews 
with transportation professionals and will be framed within Rogers (2003) “Diffusion 
of Innovation,” theory.  The study will focus on the individual professional as the unit 
of analysis. Grounded Theory methodology is described in Chapter 3 of this 
document, and Rogers “Diffusion of Innovation” theory is described in Chapter 2.   
 
This study will answer the following three Research Questions: 
• How do transportation professionals choose a method of transportation or 
carrier for their business? 
• Why would transportation professionals choose to adopt autonomous vehicles 
versus other transportation methods?  
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• How do transportation professionals expect their businesses to be affected by 
autonomous vehicles? 
Significance of the Study 
 
The benefits of vehicle automation could be more pronounced in commercial truck 
operations than they are in private automobile operations due to the larger number of 
miles traveled per year by large trucks versus private automobiles and the deadly 
potential of large truck crashes. However, availability of autonomous trucks will not 
necessarily translate into high penetration rates as a matter of course.  Vehicle and 
vehicle operator selection are market-based decisions. Supply Chain Management 
textbooks describe transportation decisions in terms of maximizing profit or 
minimizing costs, subject to meeting internal requirements or customer requirements 
(Bowersox et al. 2020).  An understanding of the factors influencing transportation 
decisions, and how autonomous trucks must fit in to those factors, is essential to 
provide autonomous trucks with a strong chance of market adoption.  
 
This study is expected to contribute to practice and theory because it will allow for an 
understanding of transportation professionals’ needs, and the factors that affect the 
scope of transportation professionals’ adoption of autonomous trucks. The research 
products of this study are expected to shed light on the factors that will affect 
autonomous truck adoption and, therefore, market penetration.  An understanding of 
these factors will help to guide manufacturers’ development of autonomous truck 
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technology by illuminating the market’s usage goals for the vehicles.  Public 
policymakers will be able to make more informed decisions regarding regulation that 
will foster, rather than hinder, the market adoption of autonomous trucks.  Direct 
industry users will have access to information about industry intentions, risk 
concerns, and legal issues.  Indirect industry stakeholders such as the aforementioned 
insurance companies and legal firms may gain an understanding of how their clients 
perceive this technology.  The study’s output may be useful in ameliorating public 
opinion about sharing the road with autonomous trucks.  Finally, this study may also 
have a theoretical benefit since there is little rigorous academic research that 
addresses the phenomenon of the factors affecting autonomous truck adoption.  
Scope and Risks 
 
This study is based upon autonomous truck use in the United States. While research 
from other countries is cited for informative purposes, the scope of this study only 
includes the United States. This is due primarily to resource availability, but also to 
the differing transportation laws and economic environments present in other 
countries. Including other countries in the research would cloud the focus of this 
study, although this could be an avenue for further research on the topic.  
 
A risk of this research is the possible low availability of transportation companies and 
individuals with experience with autonomous vehicles. Since this topic is relatively 
unexplored, an interview-based case study approach is adequate because it will enable 
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to gain an in-depth understanding of the phenomenon from the participants’ points of 
view. This type of research is intended to explore new phenomena and it does not 
require as large of samples as survey-based research. Purposeful sampling of typical 
cases will be used in this study.  Purposeful sampling is a nonprobability sampling 
technique that enables the researcher to choose distinctive cases in order to confirm 
the findings or explore how the phenomena manifests in other contexts (Gall, Borg, 






Chapter 2: Literature Review 
Introduction 
A literature review was conducted in order to gain an understanding of the current 
state of scholarly research in the field of Autonomous Vehicle (AV) use and to better 
inform the scope and positioning of this study.  A preliminary review of the literature 
was conducted prior to the definition of the research goal in order to gain background 
understanding about the topic. The Summon tool available at the University of 
Missouri - St. Louis (UMSL) Library and Google Scholar were both used in the 
preliminary review. While these initial searches provided general information and 
were useful for formulation of the problem, they did not provide an in-depth 
understanding of the state of academic literature addressing commercial AV use.  
Thus, a structured literature review (SLR) methodology was used to complete the 
understanding of the topic.   
 
The literature review is organized as follows:  In Section 1, the theoretical 
background is explained. In Section 2, the SLR process is introduced and the 
approach used to conduct it is described.  In Section 3, the descriptive analysis of the 
literature review results is presented and in Section 4, the conclusions from those 
results are described. 
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Section 1: Theoretical Background 
Rogers (2003) general theory of, “Diffusion of Innovation,” is used in this study to 
describe commercial AV adoption.  The four main elements of Diffusion of 
Innovation are: the innovation itself, which is the concept or invention; the 
communication channels, which are the means through which participants share 
information; time, which  represents how diffusion of the innovation happens across 
the time horizon; and the societal system, which represents the patterns and norms of 
the participants’ sociological group (Sahin 2006).  These four elements combine to 
influence if, and when, individuals will adopt new technology and if adopters will 
keep using it (Sahin 2006 and Herrenkin 2019). Sahin (2006) states that, “much 
diffusion research involves technological innovations so Rogers (2003) usually used 
the word “technology” and “innovation” as synonyms.”  AVs are, in many ways, a 
new technology in transportation rather than an evolution of an existing technology.  
Bansal and Kockelman et al. (2015) claim that autonomous vehicles are, “the biggest 
technological advancement… in personal transportation in over a century” (pp 1.).  
Coughlin et al. (2019) also asserted that self-driving cars are a new technology rather 
than an evolution of existing technology.  With this in mind, Diffusion of Innovation 
is an appropriate overarching theory to use when approaching the Research 
Questions.  Also, there is little research on two aspects of diffusion of innovation 
(Sahin 2006): how the perception of innovations’ attributes influences adoption rates, 
and how to manage adoption of innovation in organizations rather than by individual 
consumers.  This study addresses these research gaps. 
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Section 2: Structured Literature Review 
A structured literature review (SLR) is a systematic method of cataloguing academic 
literature in order to produce a rigorous and objective understanding of the body of 
research related to a topic (Tranfield, et al. 2003). The SLR methodology uses a 
positivist approach to review the literature by using search terms and filters through 
appropriate databases to ensure quality in the results (Tranfield, et al. 2003). Thus, it 
allows for a descriptive statistical analysis of academic literature which may lead to 
findings that are not apparent while simply reading the papers uncovered. The 
methodology allows for reproducibility and greater academic rigor (Tranfield, et al. 
2003). Since the goal of this dissertation is to evaluate a relatively new phenomenon 
that is expected to have major impacts on industry and society, it is important to 
approach the evaluation of previous research with an academically rigorous 
methodology.  
 
The approach used to conduct the SLR is gleaned from Tranfield’s (2003) example. 
The recommended steps are shown in Figure 1. Redding (2018) and Tewari (2018) 
offer similar methodologies but Tranfield’s (2003) approach was chosen for being the 
most succinct and for specifically referencing business literature. Tewari (2018) is an 
example of the SLR used in an academic dissertation. 
The SLR in this study was conducted according to Tranfield’s (2003) three phases: I) 
planning the review, II) conducting the review, and III) reporting and dissemination. 
Each of these three stages was comprised of a number of phases as shown in Figure 1. 














Figure 1  Structured literature review approach employed by Tranfield (2003)  
 
Stage I: Planning the Review 
Stage I is comprised of three phases that must be conducted before searching for the 
literature, in order to ensure that the results are comprehensive and reliable. 
Phase 0: Identification for the need for a review 
As stated above, the decision to conduct a SLR was made after the preliminary 
literature review, in order to apply a scientific and structured approach to evaluating 
the state of academic literature surrounding the topic of the research.   
Phase 1: Preparation of a Proposal for a Review 
The objectives of the SLR were defined, a preliminary set of questions to be 
answered were documented, and a plan of action was developed. A preliminary 
outline of the literature review chapter was created based on knowledge gathered 
from the preliminary literature review.  That knowledge was helpful to focus the 
Stage 1 – Planning the Review 
     Phase 0: Identify need for a review 
     Phase 1: Prepare proposal for review 
     Phase 2: Develop review protocol 
Stage 2 – Conducting the Review 
     Phase 3: Identification of research 
     Phase 4: Selection of studies 
     Phase 5: Study quality assessment 
     Phase 6: Data extraction and monitoring 
     Phase 7: Data synthesis 
Stage 3 – Reporting and dissemination 
     Phase 8: Report and recommendations 
     Phase 9: Getting evidence into practice 
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literature search on the topics of interest. The outline was continually adapted as more 
papers were reviewed, and as new information led to new ideas to improve the 
chapter.  
The outline of the Structured Literature Review is displayed in the Table of Contents. 
The plan of action includes the steps described in this section. 
Phase 2: Development of a Review Protocol 
A review protocol was created to specify the search terms, the literature databases and 
the filters that would be used in the review. These elements were defined so as to 
connect the literature returned to the set of questions defined in Phase 1 (Redding and 
Tjahjono 2018). 
As per Tranfield (2003), the SLR began with clear search terms. The terms were 
defined prior to beginning the search and were informed by the preliminary literature 
review, the Research Questions and through discussions with managers and other 
academics.  The search terms used in this study were chosen based on the Research 
Questions, by knowledge gained about the topic, by reading the preliminary literature 
and by informal conversations with practitioners at supply chain networking events. 
Six search terms were chosen: “commercial use autonomous vehicles,” “autonomous 
commercial vehicles,” “autonomous trucks,” “self driving trucks,” “driverless 
trucks,” and “commercial autonomous vehicle.”  During searches, the Boolean 
operator “and” was employed for all words within a search string so that only papers 
displaying all terms of interest were included in the search results.    
Database selection is key for increasing the comprehensiveness of the SLR process 
(Tranfield et al. 2003; Redding and Tjahjono 2018; Tewari 2017). The database 
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selection determines the journals that will be included in the study. Redding and 
Tjahjono (2018) employed nine databases in their study.  
Tewari (2017), whose academic thesis was a structured literature review, used three 
databases but one of them (Scopus) was considered too broad and was restricted to 
only papers relating to the business fields.   
EBSCO Business Source Premier (BSP) was chosen in this research because it is 
considered a reputable database that would return thorough results.  BSP allowed 
access to over 3,000 publications with particular emphasis in the disciplines of 
Management, Information Systems, Economics, and Systems Research (Klein 2014). 
UMSL maintains a subscription to BSP, making papers returned through the searches 
readily available.  
Filters were used to limit the number of results found when the search terms were run 
in the literature databases. This allowed the focus of the search to be on papers that 
satisfied predefined criteria (Tranfield et al. 2003). Two filters were applied 
simultaneously.  The first one limited the returns to peer-reviewed articles only.  This 
ensured that only scholarly works were included in the SLR, although many non-
peer-reviewed articles were read during the preliminary literature review in order to 
get an initial grasp about the current relevance of the topic for practitioners and to be 
informed about the latest news and developments. The second filter limited the 
returns to articles published between 2014 and 2019.  This filter was applied to ensure 
recency in the search results and also to ensure higher quality returns.  Self-driving 
cars are not a new concept. The first autonomous car was demonstrated in 1939, when 
GM exhibited an automobile that could guide itself along a path by using remote 
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control inputs from a magnetic track (Gringer 2018).  Pre-2014 scholarly articles 
returned from each of the search terms largely dealt with quantitative operations 
management or engineering models. One notable exception was “self-driving trucks,” 
which returned 23 pre-2014 articles, of which a majority dealt with driver behavior 
such as risk-taking behavior and seat belt use. A table showing a brief summary of the 
pre-2014 search results is shown in Appendix 3: Pre-2014 Results.   
 
Stage II: Conducting the Review 
In Stage II, the review was executed following five phases: 3) identification of 
research, 4) selection of studies, 5) study quality assessment, 6) data extraction and 











Phase 3: Identification of Research  
In this phase, the searches were performed in an iterative fashion within the selected 
databases.  Search terms were evaluated individually. For instance, “commercial use 
autonomous vehicles,” was run on its own, separate from “driverless trucks.”  Table 1 
displays the number of papers returned by each search term. Seven thousand, twenty-
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nine (7,029) papers were returned from all of the search terms.  Some of these 7,029 
were duplicates; that is, they were returned for more than one search.  Duplicate 
papers were removed at a later stage in the SLR methodology.  
Phase 4: Selection of Studies 
Tranfield et al. (2003) suggests that only papers which “meet al.l the inclusion 
criteria,” should be included in the literature review.  Papers that did not meet the 
inclusion criteria, or that did meet “exclusion criteria,” were not included (Tranfield 
et al. 2003).  In this research, two filters (i.e. peer-reviewed and year of publication) 
were applied in order to remove papers that did not provide relevant, scholarly 
material (see Phase 2 of the SLR methodology for definitions of the two filters). 
Table 1 and Figure 2 display the number of papers that were obtained before and after 
the filters were applied.  From the total 7,029 papers retrieved in Phase 3, a total of 
512 papers remained after the application of the “peer-reviewed” filter. This means 
that only 7.3% of studies identified were scholarly works, which indicates that there 
is comparatively little academic research in the area of commercial autonomous 
vehicle use.  Limiting the year of publication to 2014 or later, reduced the total 
number of papers to 363.  It is important to note that some of these results were 
duplicated between searches.  For example, some papers that was returned in the 






Term Pre-Filter Peer Filter Year Filter 
Commercial Use Autonomous 
Vehicles 
37 4 3 
Autonomous Commercial Vehicles 738 104 67 
Autonomous Trucks 2416 155 106 
Self Driving Trucks 1323 86 63 
Driverless Trucks 1777 59 57 
Commercial Autonomous Vehicle 738 104 67 
TOTALS 7029 512 363 
 
Table 1 Number of papers returned by search term1  
 
The final activity of Phase 4 was to identify and eliminate duplicate papers. Duplicate 
removal was performed manually by referencing titles and authors returned in 
searches against the spreadsheet used to track the papers returned from the earlier 
searches. After duplicate removal, 192 remained in the database (see Table 1). 
 
1 (note: “Pre-Filter” refers to the total number of papers returned from the search term.  “Peer Filter” 
refers to the removal of papers that were not peer reviewed.  “Year Filter,” refers to the restriction of 
results to only those papers published between 2014 and 2019, when the SLR was conducted.  Results in 






Figure 2 Total number of papers returned from searches, and the effects of the filters 
 
Phase 5: Study Quality Assessment 
This phase consisted of an assessment of the papers that remained after the search 
filters were applied in Phase 4. This quality assessment is “relatively subjective” 
(Tranfield 2003, pp. 215). Tewari (2018) suggests to first assess the titles and 
abstracts of the papers. In this research, Tewari’s (2018) approach was extended by 
also analyzing the methodology and results sections in four consecutive steps. 
The abstracts were assessed using three criteria: 1) topic of study, which verified if 
the paper actually referred to autonomous vehicle use; 2) methodology, which 
categorized papers by methodology; and 3) other keywords which served to 
categorize papers such as vehicle purchase decisions, public opinion and autonomous 
vehicle benefits. The introduction sections were examined to further refine the papers 
that were useful for this study. The methodology sections were inspected, and papers 
were classified by their research methodologies in order to develop descriptive 
statistics and to gather information relevant to the research.  
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Any papers that proved relevant in terms of their abstract, introduction, and 
methodology were analyzed entirely. The findings of this analysis are included in 
Section 3: Descriptive Findings.  The papers that were found to not make a relevant 
contribution to the topic were cataloged for descriptive statistical purposes but were 
discarded after cataloging without being analyzed.  All papers discarded after in this 
phase were of high quality and were appreciated as being valuable and informative in 
their respective fields.   
Phase 6: Data Extraction and Monitoring Progress 
In this phase of the SLR, ongoing progress was tracked as papers that passed the 
filters were reviewed in detail. This allowed the papers selected in the previous 
phases to be analyzed and evaluated (Tranfield et al. 2003).   
This phase was implemented by creating three running documents: 1) a spreadsheet 
that detailed relevant facts about the papers reviewed, 2) a journal that included short 
summaries of papers and the author’s thoughts that were deemed useful for the study, 
and 3) a bibliography in the Chicago style of all of the post-filtered papers reviewed.  
The spreadsheet was used for the descriptive statistics that are provided in Section 3 
and included information about the author(s), title, methodology (definitions can be 
seen in Appendix 1: Definitions), the topic, the publication year, and the publication 
journal.  
Phase 7: Data Synthesis 
This phase allowed for an analysis of the characteristics and evolution of the 
academic research in the topic of interest. Descriptive statistics were used to infer 
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conclusions about the literature gathered in the previous phases (Tranfield, et al. 
2003).   
Descriptive statistics about the papers evaluated during the SLR were generated using 
the data collected in the Microsoft Excel spreadsheet, described in Phase 6.  As the 
papers that passed the filters were reviewed, descriptive statistics were compiled in 
the spreadsheet. Descriptive statistics that were chosen to be reported were: 1) year of 
publication, 2) Major topics by year, and 3) methodologies by year. The classification 
of topics used is shown in Appendix 1: Definitions. A list of the methodologies used 
to classify papers is also shown in Appendix 1: Definitions.   
Results of the data synthesis are shown in Section 3: Descriptive Findings in this 
chapter.  The findings of the literature review process are shown in Stage III, Phase 
8: The Report and Recommendation. 
 
Stage III: Reporting and Dissemination 
The final stage of the SLR consists of the presentation of the conclusions of the 
analysis of the literature. The resulting report comprises the findings from the 
descriptive statistics and the conclusions about the scholarly research regarding the 
subject area.  Stage III includes two phases: Phase 8: The Report and 
Recommendation and Phase 9: Getting Evidence into Practice. 
Phase 8: The Report and Recommendation 
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Appendix 2: were generated using pivot tables and graphing tools in Microsoft Excel.  
Charts were prepared to show research trends between 2014 and 2019. An 
explanation of the terms used for methodologies and topics are provided in Appendix 
1: Definitions. The findings are reported in Section 3: Descriptive Findings. 
 
Phase 9: Getting Evidence into Practice 
Tranfield et al. (2003) argues that moving research findings from knowledge into 
practice is often a weak point in knowledge dissemination.  That is, practitioners may 
know something from their research, but may have difficulty effectively acting upon 
that research, or using the research in real world problem solving.  In Phase 9, the 
body of research identified is discussed in the aggregate, using examples from 
individual papers as evidence of the conclusions rendered. The outcomes of this stage 
are provided in Section 4: Theoretical Analysis. 
Section 3: Descriptive Findings 
Section 3 discusses the descriptive statistics of the papers uncovered in the literature 
review.  Raw data from the SLR is presented and discussed, and then trends in the 
data are identified.  Prior research trends are discussed according to topic and 
methodology.     
Findings related to topics 
Engineering dominated the paper topics, representing 28.1% of the total. Operations 
Research papers were also featured prominently and made up 15.1% of the total.  AV 
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Adoption papers represented 13.0% and papers about the legal implications of 
autonomous vehicles made up 7.3% of the total. Other less represented topics counted 
for 11.4 % combined. These results are illustrated in Table 2. 
Findings related to methodology 
As shown in Table 3,  a large percentage (40.63%) of the papers surveyed were 
conceptual. The next most common methodology was quantitative modeling, which 
comprised 28.13% of the total papers. Experimental, survey and case study-based 
papers accounted for 17.7% in combination. Qualitative research represented only 
three papers (1.56%).  Despite the low number of articles, the qualitative category 
was included in the descriptive findings because it is the methodology used in this 
research study. 
Findings related to publication year 
Publication numbers increased along with year.  This trend is illustrated in Figure 3. 
Ninety-five of the 192 total papers (49.7%) were published in 2018 and 2019.  Only 
14 (7.2%) were published in 2014.  Analyzing the evolution of the numbers of papers 
over time by topic (Figure 5), Engineering papers peaked in 2015, while the number 
of AV Adoption papers increased somewhat steadily by year until they peaked in 
2019. As shown in Figure 4, the methodologies, “Quantitative Model and 
Conceptual,” increased by year, while the number of qualitative papers remained 
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Conclusions from the Descriptive Findings 
The number of papers published in recent years shows an upward trend, although the 
percentage of publications about commercial autonomous vehicles in academic 
journals is low when compared to those in the popular press. This indicates a need for 
scholarly research work in this field.  While the popular press is an excellent way to 
quickly survey new developments in a field, there is a benefit to applying scientific 
principles to research.  Popular articles are often written in such a way as to gain 
readership and to stand out from competing publications, and authors may omit some 
aspects of their findings or exaggerate certain points in their writing in order to make 
the articles more appealing to readers.  Haboucha, et al.. (2017) call for more 
academic research into the topic of personal adoption of autonomous vehicles, since 
their survey method has inherent limitations owing to respondents’ level of 
understanding of the phenomena at hand.  Herrenkin, et al.. (2019) also asserted that 
further academic research about the social acceptance of autonomous vehicles is 
necessary to truly understand consumer adoption habits.  Rigorous academic research 
must be employed to gain a more complete and objective understanding of 
autonomous vehicle adoption, if autonomous vehicles are to effectively compete in 
the transportation market.   
Two papers referenced in the literature review that were either selected through 
snowballing or from the exploratory literature review were included in the descriptive 
analysis in order to expand the findings.   
The number of AV Adoption papers and Engineering papers showed an upward 
trend, as did the number of Conceptual papers and Quantitative Model papers.  
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However, the annual number of Qualitative studies returned remained constant 
(Figure 4) and with a low frequency (Table 3) compared to other types of 
methodological approaches.  Qualitative research is important for understanding the 
how’s and why’s of phenomena, as these are interpretive questions; further, to fully 
understand scientific phenomena, understanding from both qualitative and 
quantitative avenues are necessary (Jones 1995).   
This review of the literature indicated that there is no shortage of conceptual studies 
that discuss autonomous vehicle use, but that there is a lack of qualitative studies to 
understand the how’s and why’s of autonomous vehicle adoption.  This study will 
illuminate factors motivating AV adoption decisions for commercial freight carriers 
through gaining an understanding of transportation professionals’ thoughts and 
perspectives regarding autonomous vehicles.  It will represent a dialogue with 
decisionmakers and influencers in the trucking industry to understand their 
motivations and how those factors affect their perception and potential use of AVs; 
this understanding will help to inform the “adoption” decision in Rogers’ Diffusion of 
Innovation Model, as described in Section 1: Theoretical Background.  This 
understanding can help technology developers and public policy leaders effectively 
foster an environment to encourage innovation in a way that the industry wants, 
thereby effectively directing resources to AV research and policy making.   
Section 4: Theoretical Analysis 
This section addresses the outcomes of the SLR. It identifies the major areas of 
research involving AVs, provides an analysis of the topical and methodological gaps 
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that motivated this research and describes the overarching theory that underpins this 
study. The 192 papers that remained after application of the SLR filters (see Figure 2) 
were reviewed and categorized because they were found to tell part of the story of 
autonomous vehicle research in the areas of either: Autonomous Vehicle Basics, 
Engineering Challenges, Public Opinion, Legal and Regulatory Considerations, 
Autonomous Truck Adoption, or Adoption of Related Technology. However, not all 
192 papers were cited in this section since not all of them have a direct bearing on 
this study.  For instance, only a subset of Engineering papers is cited because the 
engineering aspects of autonomous vehicles are not the focus of the research.  The 
papers reviewed in the section on Engineering Challenges and Navigation, for 
instance, are those papers that the author considers intriguing or representative of 
their field.  Legal and Regulatory papers are subject to the same considerations.  
Thirty-nine papers were cited in this section.  The section concludes with an overview 
of the state of autonomous vehicle research. 
Autonomous Vehicle Basics 
Autonomous vehicles are a potentially transformative force in the transportation 
sector.  Bansal and Kockelman (2017) describe AVs as part of a “vehicle-market 
revolution,” and Mosquet et al. (2015) state that autonomous vehicles are “the auto 
industry’s most significant inflection in 100 years” (pp. 3).  References to self-driving 
cars or automated aerial delivery are readily found on Internet search engines.  
Autonomous vehicle technology is better described as a new type of transportation 
technology rather than as an evolution of an existing technology (Coughlin, et al. 
2019). Autonomous vehicles could have major benefits to urban areas in terms of 
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increased personal mobility, lower congestion, and lower pollution (Allesandrini et al. 
2015 and Gruzauskas et al. 2018).   
Autonomous vehicle research is an increasingly popular topic, as evidenced by 
 
Figure 3. There are many opportunities for research that would make relevant 
practical and theoretical contributions. Bansal and Kockelman (2017) admit that their 
analysis of Americans’ adoption of connected and autonomous vehicles is based on 
public knowledge and opinion of AVs at the time of the study; as that knowledge and 
opinion evolves, the authors concede that consumer adoption patterns will also 
change.  Zhang et al. (2018) assert that a better understanding of how autonomous 
vehicle availability will affect consumer travel patterns is required to accurately 
predict the effect that AVs will have on the number of vehicle miles traveled per 
consumer.  These calls for research both focus on user experiences and preferences.  
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professionals.  Transportation professionals will have a different set of adoption 
criteria, but the adoption decision will still be made by individuals or groups of 
people, and it is therefore necessary to understand the perceptions and decision-
making processes of those decision-makers.  Areas identified as topics for further 
research are: 1) Adoption of Related Technology. 
Engineering Challenges, 2) Navigation, 3) Public Opinion, and 4) Adoption of 
Related Technology. 
Engineering Challenges 
Figure 5 shows the prevalence of research on engineering topics related to AVs. 
Perhaps the most commonly mentioned research opportunities are related to the 
engineering challenges inherent in autonomous vehicle operation.  
 In 2003, the Defense Advanced Research Projects Agency (DARPA), announced a 
manufacturing challenge for manufacturers to build an autonomous vehicle that could 
navigate a predetermined course. However, none of the vehicles were able to 
successfully complete their navigation of the challenge course at that time (Urmson 
and Whittaker 2008).  
Navigation 
A human being performs many complex risk assessments and calculations without 
even being conscious of doing so while operating a motor vehicle. A critical feature 
of motor vehicle operation is navigation - choosing an acceptable route from the 
origin point to the destination while avoiding obstacles.  This offers both a hardware 
and software challenge to engineers, and many researchers have risen to meet that 
challenge.  Promising research has shown that autonomous vehicles can successfully 
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avoid obstacles such as objects in the road and other vehicles using technology such 
as Light Detection and Ranging (LIDAR) and three-dimensional camera systems 
(Burke 2018 and Zeziulen et al. 2018).   
Vehicle control is another major function that human drivers perform with little 
difficulty after a modest amount of training.  After an obstruction free route is 
planned, though, an autonomous vehicle must have sufficient capability to execute its 
navigational plan. Researchers have made advancements in physical vehicle control 
such as parking and reversing (Feng et. al 2019; Liu 2019), and in control responses 
to roadway features such as hills (Cao 2019). 
 
 
Public Opinion  
Public opinion is a factor affecting the adoption of autonomous vehicles, because 
travelers will either use AV technology or share roads with AVs.  Geller (2015) 
discussed a public opinion response to a National Highway Transportation Safety 
Administration (NHTSA) proposal to require connected vehicle technology on new 
cars.  Sentiment was largely negative, with many of the detractors citing privacy 
concerns.  While Geller’s paper discussed connected vehicles rather than autonomous 
vehicles, connected vehicle technology is tangential to autonomous vehicle 
technology.  Roche-Cerasi (2019) surveyed drivers in Norway about whether or not 
they saw a driverless shuttle bus as a useful vehicle.  Only 16 percent of study 
respondents thought that the shuttles should operate without a driver (Roche-Cerasi 
2019).      
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Users of an experimental autonomous bus route reported in a survey that they saw the 
benefits of fully autonomous vehicles, but that they were more comfortable riding on 
the bus if there was a driver onboard (Herrenkin, et al. 2019).  Another study by 
Hudson et al. (2019) surveyed drivers in the European Union and found that many 
respondents were uncomfortable with the ideas of autonomous truck use and of 
autonomous car use.  Respondents were generally less comfortable with autonomous 
cars than with autonomous trucks (Hudson et al. 2019).  A similar result was 
observed in a survey of public opinion on autonomous ambulance use, where many 
respondents indicated that they would prefer to ride in an ambulance operated by a 
human driver if they required ambulance transportation (Winter et al. 2018). Konig 
and Neumayr (2017) performed a similar study and justified the research stream of 
consumer adoption with the observation that public use and purchasing habits will 
drive AV market penetration. These studies were representative of the AV adoption 
literature uncovered in the literature review. Other studies were identified, but most 
evaluated user attitudes towards personal cars.  Others, such as Haboucha’s et al. 
(2017) study, attempted to use a quantitative logit model to estimate consumers’ 
willingness to purchase AVs.   
Ultimately, academic research about autonomous trucks was scarce when compared 
to passenger transportation.   Much of the research identified regarding AV adoption 
discussed personal cars (Haboucha et al. 2017 and Neumayr, 2017) or public 
transportation (Herrenkin et al. 2019).  The research involving autonomous trucks 
that was uncovered often focused on quantitative modeling, such as Tsolakis’ et al. 
simulation model of autonomous vehicles in a supply chain (2019).  Collingwood 
34 
 
(2018) approached autonomous truck adoption from a qualitative perspective, but that 
paper was geared towards the sociological and legal implications of autonomous 
truck use.   
Legal and Regulatory Considerations 
Legal considerations such as liability and regulatory framework may play a large part 
in autonomous vehicle adoption (Liechtung 2018). Some research has been done on 
this topic, but most is conceptual and dealing with personal vehicles - see Table 4.   
 Liechtung (2018) discusses the lack of regulatory framework surrounding AVs the 
challenge that this poses to AV adoption.  Some of this lack of regulation is by 
design, as Congress does not want to enact legislation that may stymie the growth of a 
new technology (Geistfield 2018).  An interesting legal and ethical dilemma is the so-
called “forced choice” scenario, in which a vehicle operator must choose an action 
that will harm another individual versus an action that will harm themselves 
(Fleetwood 2019). For instance, if a child were to run out into the road and a driver 
was faced with the choice of hitting the child or hitting an object like a parked truck 
with the possibility of seriously injuring themselves or other persons, which would 
they pick?  Which would the AV pick?   
Autonomous Truck Adoption  
A handful of companies have run autonomous truck pilot projects.  Rio Tinto, an 
international mining company based in London, has successfully used autonomous 
trucks off-road in some of their locations (Fagnant and Kockelman 2015).  Anheuser-
Busch partnered with Uber to run a successful over-the-road semi-shipment of beer 
under Uber’s “Otto” autonomous truck program (Fitzpatrick 2016).  Embark, a 
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technology-based trucking company, has successfully operated self-driving trucks 
over a 650 mile route between California and Texas since 2017 (Davies 2017).  A 
common trait among Uber’s “Otto” and Embark projects was that a human driver 
remained on the trucks in case a need arose to override the autonomous feature and 
operate the vehicle manually. 
Additionally, several quantitative studies (Zhang et al. 2018, Young 2017, and 
Kavakeb et al. 2015), attempted to model the effects of AV use.  
There exists, however, a lack of basic understanding of the ‘how’s and why’s’ of AV 
use.  What will drive autonomous vehicle adoption from a commercial perspective?  
How are transportation professionals influenced when making a decision to adopt 
disruptive technologies such as autonomous vehicles?  This research seeks to shine a 
light into that darkness!   
Adoption of Related Technology 
Several studies addressed topics that are tangential to the adoption of autonomous 
commercial vehicles.  This literature was included in the review because it may 
provide input for preliminary models of commercial AV adoption and use. Topics 
reviewed included truck platooning, automated warehouse operation, autonomous 
oceanographic vehicles, private vehicle marketing and alternative-fuel vehicles. 
Truck Platooning 
Truck platooning is a concept in which a lead truck is followed by multiple driverless 
trucks.  Platooning benefits include increased fuel efficiency and the possibility of 
lower traffic congestion, but there is a debate on how platoons could most effectively 
be formed as well as if they will actually lower traffic congestion (Boophalam et al. 
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2018).  Bernard Bracy et al. (2019) discuss infrastructure changes that are necessary 
for Decentralized Platooning, in which a “highly autonomous truck,” to mate up with 
other autonomous trucks while enroute.  This is similar to Boophalam, et al.’s (2018) 
concept of “Opportunistic Platooning,” in which trucks that happen to be underway 
within a certain proximity of one another link up to form a platoon when they 
encounter one another by chance.  The other platooning operations that Boophalam et 
al. (2018) describe are Scheduled Platooning, in which platoons are orchestrated in 
advance and truck departures are scheduled to facilitate the platoon; and “Real-Time 
Platooning,” in which trucks announce their departures to surrounding trucks to 
present platooning opportunities.  While Boophalam et al. (2018) discuss truck 
platooning as a means to decrease costs and emissions for trucking, Bernard-Bracy, et 
al. (2019) identify autonomous truck platooning as a way to increase roadway safety, 
and to provide a cost justification for the necessary infrastructure modifications using 
crash data from Missouri.   
Other Related Technologies 
Automated warehouse operation is another tangential avenue of autonomous vehicle 
research.   In this setting the autonomous vehicles are material handling equipment 
that operate within a facility, off of public roads in a defined grid system.   
The field of oceanography also provides input for preliminary models of commercial 
AV use, since autonomous underwater vehicles have been proposed to perform 
oceanographic research duties that are impractical for humans (Brito, et al. 2019). 
Research in this area provided some constructs for some preliminary speculation, 
such as the expense of technology, and legal uncertainty (Brito, et al. 2019).  Brito, et 
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al., also provided support to this study’s methodology, citing a lack of Grounded 
Theory research as a limitation to their study due to a lack of understanding of some 
respondents’ answers to their questions (2019).   
Private vehicle marketing refers to the ability of automakers to quickly develop and 
market innovative technological features in automobiles as a competitive advantage 
in the area of product differentiation (Maniak et al. 2014).  In a conceptual paper, 
Geller (2015) explained the adoption of vehicle-to-vehicle (V2V) connected 
technology as a driver’s aid and identified the benefits of this technology.  Public 
opposition was found to be one of the challenges to V2V deployment.   
Alternative-fuel vehicles, while still an evolution of the conventional automobile, 
may offer some insight into consumer adoption habits. Lane (2007) evaluated fuel-
efficient vehicle adoption in the United Kingdom and focused largely on consumer 
preferences and fleet vehicle purchases. Corporate culture was identified as one of the 
driving forces behind fleet vehicle purchases. 
Post-Review Studies 
Several studies identified after the conclusion of the SLR are pertinent and are 
included here to enhance the veracity of the literature review.  These studies were 
either missed within the search engine and were identified through conversations with 
the dissertation committee and industry practitioners or were published after the 
conclusion of the literature review.  Bernard Bracy’s et al. (2019) study was identified 
after the literature review, but it was included in the section on truck platooning since 
it was determined to be pertinent to that section.   
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Raj et al. (2020) published an enlightening paper on barriers to autonomous vehicle 
adoption after the conclusion of the SLR.  The authors used a Grey Decision-Making 
Trial and Evaluation Laboratory (Grey-DEMATEL) model to identify ten barriers to 
AV adoption, based on a literature and the opinions of 18 subject matter experts.  Of 
these experts, 14 were academics and only four were practitioners.  Sixteen of the 
subject matter experts held PhD’s, and two held Master’s degrees.  The analysis 
focused on private autonomous vehicles, but the authors’ influence model bolstered 
findings from the Development Study outlined in Chapter 3: Methodology, of this 
dissertation.  The relevant barriers identified were: Absence of Regulation & 
Certification, Obscure Accountability, Inadequate Infrastructure, Lack of Customer 
Acceptance, and Manufacturing Cost (Raj et al. 2020).  These barriers are similar to 
the concepts of legal risk, government regulation, public opinion, and cost that were 
identified in the aforementioned Development Study.   
Conclusions 
Autonomous vehicle use is a popular topic in the popular press.  Much of the research 
addresses the technical aspects of autonomous vehicles.  Qualitative research is 
focused on consumer adoption of autonomous cars, with little emphasis being placed 
upon the adoption patterns of transportation professionals such as transportation 
vehicles and trucks more specifically.  As Konig and Neumayr (2017) observed their 
research on AV adoption, individual purchase patterns will drive market penetration.  
This also holds true for transportation professionals, and if the full benefits of 
commercial AVs are to be realized, it is important to understand what motivates 
transportation professionals to adopt and use AVs.  The goal of this study is to use 
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rigorous qualitative research to better understand the motivating factors that will drive 
the adopt vs. do-not-adopt decision when transportation professionals are faced with 
the choice of whether or not to employ autonomous trucks, thus filling the knowledge 
gap that lies between the ability to physically engineer an autonomous truck, and the 
effects of those autonomous trucks’ widespread use.   
 




Chapter 3: Methodology 
Chapter 3 describes the methodology that will be employed in this research.  First, an 
introduction provides an overview of the research goals and questions, the differences 
between deductive and inductive research, and why a Grounded Theory methodology 
was selected for this research.   Second, a brief discussion of the history, the 
theoretical underpinnings and schools of thoughts of the Grounded Theory 
methodology will be presented.   The chapter will conclude with a description of the 
research design and how the methodology will be executed. 
Introduction 
The objective of this study is to develop a conceptual model that explains the 
phenomenon of adoption of autonomous vehicles from the perspective of commercial 
users.  This study therefore poses the following Research Questions: 
• How do transportation professionals choose a method of transportation or 
carrier for their business? 
• Why would transportation professionals choose to adopt autonomous vehicles 
versus other transportation methods?  
• How do transportation professionals expect their businesses to be affected by 
autonomous vehicles? 
 
This study will use an inductive research design to address the Research Questions.  
Inductive research begins with data and makes generalizations about patterns that 
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emerge through analysis of the data (Gabriel 2013).  The Research Questions in this 
study begin with “how,” or “why,” and Yin (2003) recommends an inductive research 
approach when examining those types of questions.  Yin (2003) writes primarily 
about case studies, but asserts that inductive research methodologies allow for the 
complexities of real-world phenomena to remain intact, and do not require the 
researcher to have the ability to manipulate the participants behavior.  Yin (2003) 
writes, “an experiment… deliberately divorces a phenomenon from its context,” (p 
13), but that inductive methodologies allow for the effects of the phenomenon’s 
natural environment to remain intact during the research.  Suaro (2015), gives a 
summary of several qualitative, inductive research methodologies.   Among them are, 
• Ethnography – An anthropologically based methodology in which researchers 
immerse themselves in a culture in order to gain a deep-rooted understanding 
of the symbology inherent in a culture or cultural phenomenon.  Ethnography 
requires that the researcher be a participant in the culture, rather than simply a 
data collector.   
• Phenomenology – A research methodology that seeks to understand a specific 
event or phenomenon from the perspective of those who experience it directly.  
In phenomenology, the researcher collects data from multiple sources in order 
to build an understanding of the phenomenon of interest.    Since 
Phenomenology seeks to understand a topic from the perspective of the 
participant, this places it in Burrell and Morgan’s (1983) “Interpretive” 
paradigm.   
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• Narrative – A methodology that, rather than evaluating a single event or 
phenomenon, connects a series of events together in order to gain a thorough 
understanding or some sort of story.  The Narrative methodology usually 
relies on a very small sample size, and an intimate rapport with the elements 
being of the population in the sample.   
• Grounded Theory – An inductive methodology that is similar to 
Phenomenology in that it seeks to build a thorough understanding of a single 
event or phenomenon, but it differs from Phenomenology in that it tries to 
construct a positivist theory from the data (Glaser and Strauss 1999), rather 
than an understanding of the participant experience.   
 
Deductive methodologies are another approach to academic research.  In deductive 
research, a priori hypotheses are tested through data collection (Gabriel 2013).  
Statistical hypothesis testing is a type of deductive research, in which a null and 
alternative hypothesis statement are generated, and data are evaluated to determine if 
the alternative hypothesis is statistically supported (Anderson, et al. 2008).  Deductive 
methodologies are not appropriate for the types of Research Questions posed in this 
research study.  Research question 1, for instance, seeks to describe a decision-
making process.  In terms of selecting an autonomous truck as a result of that 
decision-making process, no prior research was identified, as shown in the literature 
review chapter.  Conversely, inductive research begins with observations and then 
creates theoretical generalizations from those observations (DeCarlo 2018).   
43 
 
Grounded Theory serves as the methodology for this study.  It retains the inductive 
approach that is beneficial to the Research Questions, but it operates under a positivist 
research approach (Charmaz et al. 1996).  It also allows for the exploration of new 
constructs that emerge during the course of the study (Glaser and Strauss 1999). 
 Positivist approaches to knowledge, or epistemologies, mirror the scientific approach 
used in the natural sciences (Burrell and Morgan 1983).  Positivist research assumes 
the existence of, and seeks to identify, predictable causal relationships involving the 
phenomenon of interest (Burrell and Morgan 1983).  The positivist assumptions of 
reproducibility, and the separation of the researcher from the research subject 
(Darman, et al. 2017) are desirable in research evaluating factors affecting decision-
making.  Without predictable cause and effect relationships, the conceptual model of 
factors affecting the decision to use, or not to use, autonomous vehicles loses its value 
as a means of guiding further research and public policy!    
 
Grounded Theory allows for theory to flow naturally from the data gathered (Glaser 
and Strauss 1999). Constant comparison - one of the key features of Grounded 
Theory (GT) methodology - makes GT valuable in the study of emerging phenomena 
such as autonomous vehicles. Constant comparison means that data are collected and 
analyzed in iterative rounds, rather than in a single round of data collection and a 
single analysis phase (Glaser and Strauss 1999).  It allows later data collection 
activities to be tailored to examine emerging constructs.  Such customizability is 
beneficial to exploratory research, where the objective is to gain an understanding of 





Origins of Grounded Theory 
Barney Glaser and Anselm Strauss laid the groundwork for what would become 
Grounded Theory while working together on a study of the experiences of terminally 
ill patients (Chun Tie et al. 2019).  Glaser and Strauss published their original 
constant comparative method in the study of the patients’ experiences in 1965, and 
they went on to publish guidelines for others that wished to use their research 
approach as the 1967 book, The Discovery of Grounded Theory: Strategies for 
Qualitative Research (Chun Tie et al. 2019).   
Eventually Glaser and Strauss developed diverging views on how Grounded Theory 
is best applied to research which led to two different approaches.  Glaser’s approach 
is the original, or “classic,” Grounded Theory and is meant to explain behavior 
patterns. That approach is a middle ground between empiricism and true relativism 
(Suddaby 2006).  Strauss and Corbin’s approach is more interpretive, and it focuses 
on the subjective meaning that the researcher attributes to the topic of study (Chun 
Tie et al. 2019).  The more interpretive approach, referred to by Charmaz (1996) as 
“symbolic interactionism,” is concerned with uncovering the sociological meanings 
that participants in a phenomenon ascribe to the events – what the events symbolize 
to them.  Interpretive Grounded Theory resembles the phenomenology method 
described in the introduction (Chun Tie et al. 2019).  This allows the interpretive 
Grounded Theory to serve as a bridge between positivist research and strictly 
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interpretive research that is concerned with a subject’s experience (Charmaz et al. 
1996).   
Ralph, et al. (2015) describe Grounded Theory as a “dynamic” methodology that can 
be epistemologically adapted to the time and situation at hand; however, they note 
that the “essential methods,” of Grounded Theory – namely the inductive orientation 
and the constant comparative method – are present in all versions.  This research 
study employs traditional Grounded Theory as first developed by Glaser and Strauss, 
with a more positivist epistemological background.  However, this research 
acknowledges the beneficial attributes of all schools of Grounded Theory 
methodology.  
Research Approach 
The examination of an emerging phenomenon such as autonomous trucks deserves a 
research methodology that is flexible in order to examine compelling information that 
comes to light during the research process.  The methodology should provide an in-
depth data collection method that gives the researcher the ability to establish a rich 
conceptualization of the phenomenon. Grounded Theory meets these requirements:  
The researcher develops theory that is “grounded” in the data which means that the 
researcher generates the theory directly from analysis of the data rather than from 
deduction or “speculation,” (Glaser 1965).  It employs in-depth data collection 
processes such as interviews (Suaro 2015) and relies in what its creators, Barney 
Glaser and Anselm Strauss (1999), refer to as the “constant comparison” method.  
Constant comparison means that the researcher collects and analyzes data in an 
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iterative fashion, rather than collecting a study’s entire volume of data and then 
performing the analysis (Glaser and Strauss 1999).  Examination of emerging 
constructs and data patterns occurs as the study moves forward, and findings from 
earlier rounds of data comparisons are used to tune the sampling and data collection 
techniques for later rounds (Chun Tie et al. 2019 and Glaser 1965).  Grounded Theory 
is a flexible methodology that is well-suited to an emerging phenomenon, for which 
there is not a large volume of background research that can be used to guide the 
study.  These attributes make Grounded Theory the chosen methodology for this 
research project.   
 
The remainder of this section describes a generalized approach to Grounded Theory 
research.  It is not intended to represent the precise design employed in this study, but 
is an overview of a typical Grounded Theory project.  Once it is identified as the 
proper methodology to address a set of research objectives, grounded theory begins 
with purposeful sampling, in which a participant is chosen for the initial round of data 
collection specifically because it is representative of the phenomenon of study, 
(Patton 2002 and Chun Tie et al. 2019). As the research progresses a theoretical 
sampling scheme is used, in which participants are chosen with the explicit goal of 
exploring certain constructs, as theories and patterns emerge from the data (Chun Tie 
et al. 2019).   Data are collected using an instrument such as surveys or interviews 
(Chun Tie et al. 2019).  Analysis occurs concurrently with data collection.  The 
researcher keeps memos while analyzing the data, which Chun Tie (2019) describes 
as an “audit trail,” for the researcher’s thoughts.   
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Coding is a key qualitative data analysis feature of Grounded Theory.  It is used to 
capture units of meaning that emerge from the data (Charmaz et al. 1996).  Codes in 
Grounded Theory are words or phrases that describe certain actions or ideas that 
occur in the data (Chun Tie et al. 2019).  Analysis and coding continue in an iterative 
fashion, and the researcher makes comparisons of new data patterns to data patterns 
from previous rounds (Glaser 1965).  This process continues until saturation, which 
means that new theories do not emerge from additional data collection and analyses 
(Glaser 1965).   
The next phase is Intermediate Coding, in which more abstract codes are allowed to 
flow from the initial codes and memos (Glaser 1965 and Chun Tie et al. 2019).  
Intermediate Coding combines Initial codes that have interrelated meaning into higher 
level categories (Chun Tie et al. 2019).  Memo-writing is an integral part of the 
intermediate coding process, according to Charmaz (1996), since the memos record 
the researcher’s thought about each specific code in the data.  The researcher uses the 
memos to make comparisons between the initial codes, allowing them to flow into 
categories that become the intermediate codes (Charmaz et al. 1996).     
The final stage is Advanced Coding (Chun Tie et al.).  The researcher identifies 
relationships among the Intermediate codes. Chun Tie (2019) cites Birks and Mills 
(2015) advice to employ a storyline as a tool for the advanced coding.  A storyline 
connects the categories developed in the Intermediate Coding and describes their 
relationships (Chun Tie et al. 2019).  Charmaz (1996) describes this as writing the 
first draft of the final data analysis and recommends that the researcher continue to 
use their memos to aid in the writing.  In the final stage of the analysis, the researcher 
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should be able to relate the abstract concepts developed from the codes to one another 
and describe how their relationships influence the overall phenomenon of study.   
Figure 6, adapted from Chun Tie (2019), provides a graphical representation of a 
typical Grounded Theory research project. The figure includes the project tasks 
described in this section: purposive sampling, data collection, initial coding, 
Intermediate coding, and advanced coding. 
 
Figure 6 - Example of Grounded Theory methodology (Chun Tie et al. 2019) 
 
Validity of the Findings 
Validity refers to the academic rigor or quality of research.  Quality is expressed 
through the research’s ability to pass the scrutiny of logical tests (Yin 2003).  
Assurance of academic rigor is especially important in qualitative research because of 
the level of subjectivity inherent in qualitative data (Enz 2009).  Yin (2003) proposes 
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four tests of validity for qualitative research; while Glaser and Strauss (1999) did not 
directly address these validity concepts, researchers such as Charmaz (1996) and 
Chun Tie (2019), discussed methods of ensuring academic rigor.  Yin’s (2003) 
validity checks, and their Grounded Theory counterparts, are: 
• Construct Validity – ensures that the constructs that emerge from the analysis 
appropriately capture the phenomenon of interest.  Construct validity also 
ensures that the researcher’s analysis accurately reflects the opinions of the 
participants (Enz 2009).   In order to increase construct validity, Yin (2003) 
recommends the use of multiple sources for data collection and multiple 
rounds of data collection with different participants.  Yin (2003) also states 
that researchers should keep a “chain of evidence,” which is accomplished 
through memo keeping in Grounded Theory studies (Chun Tie et al 2019).  
Lockstrom (2009) recommends that researchers use discussions with industry 
practitioners and other academics to guide question development. 
• Internal Validity – ensures the quality of conclusions related to causal 
relationships among constructs.  Glaser and Strauss (1999) refer to this as 
“fit,” meaning that the theory generated through the research must be, 
“applicable to and indicated by the data under study,” and that the theory must 
be able to explain the examined behavior pattern in such a way that another 
researcher could understand the theory (p 3). Chun Tie (2019) suggests that 
memo writing helps in ensuring internal validity in a Grounded Theory study.  
Data comparisons to literature from similar fields can also aid in ensuring 
internal validity (Lockstrom et al. 2009).  Predicted relationships among 
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constructs, based on earlier data collection, were compared to observed 
relationships as recommended by Enz (2009). 
• External Validity – determines if the findings of the study are generalizable 
beyond the immediate study’s sample.  The concepts, “relevance,” and, 
“work,” describe External Validity in Grounded Theory (Lomborg and 
Kirkevold 2003).  “Relevance,” means that the theory should have a high-
quality relationship to the phenomenon that it attempts to explain, and “work,” 
means that the theories generated should have predictive power regarding the 
phenomenon of study (Lomborg and Kirkevold 2003).  Yin (2003) 
recommends replication as a means of ensuring external validity.  This means 
that newly collected data about a concept should exhibit similar patterns to 
previously collected data about the same concept (Enz 2009).  Lockstrom 
(2009) used multiple case studies to allow for intra- and inter-case validation 
to achieve replication logic.   
• Reliability – describes a study’s ability to reproduce similar results if 
presented with similar data.  Chun Tie (2019) admits that a challenge inherent 
in Grounded Theory research arises from the fact that much of the quality of a 
study depends upon the capabilities of the researcher.  Charmaz (1996) 
suggests that a researcher should compare the findings of their Grounded 
Theory analysis with existing literature to see if patterns discovered in their 
analysis resemble existent patterns.  Charmaz (1996), Glaser and Strauss 
(1999), and Chun Tie (2019), all recommend extensive use of memos as a 
means of ensuring methodological rigor of a study.  Glaser and Strauss (1999) 
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say of memos, “Memo writing on the field note provides an immediate 
illustration for an idea,” (p 108).  Chun Tie (2019) writes, “Procedural 
precision requires careful attention to maintaining a detailed audit trail… and 
procedural logic recorded using memos,” (p 7).  Sound memo writing explains 
the researcher’s thought processes as they evaluate their data and should allow 
other researchers using the logical framework from the memos to arrive at 
similar conclusions.   
 
Considering the nature of the research goals of this study, and the lack of theories 
from the literature involving commercial use of autonomous trucks, this study 
employs Grounded Theory methodology in order to generate a conceptual model of 
factors affecting commercial autonomous vehicle use.  The next section describes 
how Grounded Theory methodology was employed and how the tactics suggested by 
Charmaz (1996), Glaser and Strauss (1999), and Chun Tie (2019) were used to satisfy 
the four measurements of research validity. 
Research Design 
This section describes how the Grounded Theory methodology was applied in this 
study.  Grounded Theory guidelines from the literature were followed as closely as 
possible, but some customizations were made for this specific study.  The Research 
Design section describes the specific research protocol used to execute this study.  
This section outlines how Yin’s (2003) four validity checks were implemented in this 
study.  A discussion devoted to the study’s execution follows after the validity 
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checks.  The Research Design finishes with an account of the author’s experiences 
conducting the research.   
 
Research Protocol 
A research protocol includes the research goals the research design, and the blueprint 
for conducting the research (UCSF 2017).  The research protocol serves as a manual 
for conducting the research project, and as a guarantee of the study’s quality to 
academicians and practitioners (Silverman and Kwiatkowski 1998).   
The steps performed during this study were: 1) Initial Questionnaire Development; 2) 
Development Study Execution; 3) Questionnaire Adjustment; 4) Final Sample 
Selection; 5) Questionnaire Refinement; 6) Data Collection and 7) Data Analysis. 
These steps are described next. 
Initial Questionnaire Development 
The initial questionnaire, shown in Appendix 4: Interview Guide from Development 
Study, was developed through consideration of the Research Questions and through 
casual discussion with industry participants involved in the Council of Supply Chain 
Management Professionals (CSCMP) over the span of many months.  The questions 
were kept open to allow for discussion and for the opportunity to ask more specific 
follow-up questions of the interview participants, as recommended by Seidman 
(2013).  The questions were intended to assess the background of the participants, the 
decision-making process(es) at the organizations for which the participants work, the 
participants knowledge level concerning autonomous vehicles, and the participants’ 
interpretations of the future of commercial autonomous vehicle use in their industry.   
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Development Interview Execution 
Seidman (2013) recommends the use of semi-structured pilot interviews to test the 
interview structure with a small number of participants.  Semi-structured interviews 
employ an interview guide containing questions for the participant to answer, but the 
questions are broad and open-ended in order to allow for follow-up questions to 
explore intriguing answers (Seidman 2013).  The interview guide can then be 
modified based upon the findings of the pilot study to better serve the research 
objectives (Seidman 2013).   
This study employed a development study sample size of three.  The development 
study was performed for internal purposes to demonstrate efficacy of the study 
concept, and to allow the author to refine the interview instruments and coding 
methods.  The participants selected all worked at Third Party Logistics firms.  The 
participants included in the pilot study are representative of transportation decision-
makers who would adopt autonomous trucks.  Two of the development study 
participants were known to the author through the Council of Supply Chain 
Management Professionals.  The third participant was referred to the author through 
an UMSL faculty member.  All three participants were eager to participate in the 
research and expressed interest in the study’s results. 
As stated above, the development study interview guide, in Appendix 4: Interview 
Guide from Development Study, was designed as a broad questionnaire that could be 
readily tuned in order to explore constructs that emerged through the development 
interviews.  Respondents were first asked to give a basic profile of themselves, 
including their position within their company and years of experience in their 
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industry.  Participants were then asked to discuss the typical decision-making model 
that they use to make transportation decisions.  They were then asked to describe the 
relative importance to the factors identified and to discuss how that approach was 
developed.  Participants then responded to questions relating to their knowledge of 
autonomous vehicles and the effect that they thought AVs would have on their 
industry and company.  The next question focused on how their company evaluated 
and deployed new innovations.  After that, questions focused on challenges related to 
AV adoption and cost changes associated with AV adoption.  A question about the 
effects of insurance and liability laws on AV adoption followed, and the interview 
questionnaire concluded with a question about the respondent’s personal views on 
autonomous vehicles.   
Development study interviews were conducted via telephone and recorded with 
Apple’s Garageband software.  Interview audio were transcribed verbatim using 
WReally software.  Transcripts generated automatically from WReally and were 
edited against the original audio files for accuracy.  Completed interview transcripts 
were imported into MAXQDA for coding.  An example of MAXQDA is shown in 
Appendix 6: MAXQDA Screenshot. 
Interviews were coded line-by-line as suggested by Charmaz (1996).  Memos that 
detailed the author’s thoughts about the codes, constructs, unique attributes of the 
interviewee, and other relevant factors were kept both in MAXQDA and as a separate 
Microsoft Word document.  The memo-writing was performed to fulfill validity 
checks as outlined in the previous section by Charmaz (1996) and Chun Tie (2019).  
Codes were allowed to emerge from the data.  Categories were kept open so that 
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many passages dealing with the subject matter could be included, but codes were not 
restricted to any predetermined number.  If a passage did not fit well into one of the 
previously developed codes, a new code was created, and a memo was written for that 
code.  The coded sections and memos from all interviews were compared to one 
another in order to identify similarities and differences between the responses given 
by the interviewees.  
The pilot interviews demonstrated the efficacy of the study and provided input to 
refine the Interview guide.  The development interviews prompted the addition of 
questions relating to insurance and legal liability to the guide.  The final analysis of 
the study includes full formal interviews of the development study participants. 
The next section will discuss how validity checks were assured during both the pilot 
interviews and the primary data collection interviews.  
Validity of Findings 
Recommendations from the literature informed methods to increase validity of the 
study, as discussed in the previous section, Validity of the Findings.  Concepts 
explicitly described as “validity checks,” were not discussed by Glaser and Strauss 
(1999), but Glaser and Strauss (1999) did describe methods to ensure high quality in 
grounded theory studies.  Charmaz (1996) and Chun Tie (2019) also made several 
suggestions to ensure quality of the study.  These suggestions were matched with 
Yin’s (2003) concepts of construct validity, external validity, internal validity, and 
reliability.  
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• Construct Validity – Yin (2003) suggests using multiple sources of evidence 
to establish construct validity.  This study used multiple industry professionals 
from different positions of the trucking industry and in companies related to 
the trucking industry (such as transportation managers in manufacturing and 
retail companies) to triangulate its findings.  Enz (2009) recommends 
establishing a “chain of evidence,” and “allowing key informants” to review 
the study results.  The author kept memos in accordance with 
recommendations from Charmaz (1996) and Chun Tie (2019) and offered all 
research participants the opportunity to review the study prior to its 
presentation.  Key informants who were trusted by the author were also asked 
to review the study for this reason.  
• Internal Validity – results obtained from this study were compared to existing 
patterns from supply chain management literature (Lockstrom et al. 2009).  
This study employed pattern matching, where the researcher compares 
expected data patterns to empirically observed patterns, as another method of 
ensuring internal validity (Enz 2009).  Lockstrom’s (2009) recommendation to 
discuss findings with academic peers was adhered to as further means of 
establishing internal validity. 
• External Validity – This study establishes external validity through replication 
logic (Yin 2003).  Data patterns from different participants in different firms 
within and connected to the trucking industry were compared to one another 
to check for consistency and predictability.  Additionally, respondents were 
recruited from different geographic regions of the continental United States to 
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minimize any geographic bias in the data.  Enz (2009) also employed 
replication logic to ensure external validity in a Grounded Theory study about 
buyer-supplier relationships.  This study assured external validity through the 
coding process.  During the move from Initial Coding, to Intermediate 
Coding, and then to Theory Development, codes for constructs and the 
relationships between those constructs became more general and abstract 
(Charmaz et al. 1996 and Chun Tie et al. 2019).  This satisfies Yin’s (2003) 
guidelines for External Validity of ensuring that a study’s results are 
generalizable over a broader spectrum of data than just the sample data. 
• Reliability – Per the methodology of Lockstrom (2009) this study followed 
the guidelines defined in the research protocol and interview guide.  Due to 
scheduling concerns and the COVID-19 pandemic, this study’s interviews 
took place remotely, either over phone or over the Zoom video calling 
application.  The author recorded interviews using Apple Garageband or the 
Zoom software and generated transcriptions from the recordings to follow 
Lockstrom’s (2009) guidance for data traceability.  Enz (2009) recommends 
that the researcher create a research database in order to ensure reliability.  
This study used MaxQDA’s qualitative data analysis software to curate 
transcripts, codes, and memos.   
In addition to the checks shown above, the author kept memos at all stages of the 
study: during interviews, during transcription, during coding, and during comparison 
of responses, in accordance with recommendations from Chun Tie (2019).  Memos 
included such concepts as thoughts and impressions about the interview participants 
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and their responses, explanations of codes, why certain passages were coded the way 
that they were, methods to improve the interview guide, and comparative notes, 
among others.  These memos comprised validity checks for reliability and internal 
validity, by providing an audit trail of the researcher’s logical arguments made during 
the study.  The memos also documented the constant comparison method.  The 
constant comparison method ensured internal validity by triangulating causal 
relationships developed through interviews with several participants.  Constructs and 
relationships were refined until theorized relationships between constructs that were 
coded in one interview were compatible with the constructs and relationships 
identified in the other interviews.   
 Next is a discussion of the execution of the primary analysis of this research study.   
Research Execution 
Full Data Collection  
Interviewees were recruited following the conclusion of the refinements from the 
Development Study.  Participants were recruited and interviewed.  The interviews 
were recorded, transcribed, and analyzed.  Further discussion of each of these 




Participants were recruited in several ways.  The primary means of interview 
recruitment was through cold calling.  The author employed LinkedIn’s search 
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function to identify participants within set geographical areas to make contact with 
through LinkedIn’s messaging feature.  The geographic areas were deliberately 
manipulated to provide location diversity among the interview pool.  Candidates were 
evaluated based upon the following minimum criteria: 
• Recruit prospects must be employed in a transportation function at their firm 
or must work in a management or executive capacity at a firm that specializes 
in transportation. 
• Recruit prospects must have at least three years of industry experience, or 
commensurate background education, in order to provide a relevant baseline 
level of knowledge of the transportation industry. 
Prospects who responded to the initial message were asked for an email address and a 
consent form was sent to that email.  Interviews were scheduled upon confirmation of 
receipt of the consent form.   
Snowball sampling was also employed on a limited scale.  Interviewees were asked if 
they knew anyone meeting the criteria that might be willing to participate and were 
asked to forward the author’s contact information to prospects.  The author 
ascertained the suitability of snowball prospects through email and described the 
nature of the study to snowball prospects.  If snowball prospects were interested in 
participating and were determined to have met the interview criteria, they received a 
copy of the consent form and the author scheduled an interview upon confirmation of 




Twelve participants were interviewed in total.  The generalized backgrounds of the 
participants are shown below in Table 5.  Their combined experience covers a wide 
range of the freight transportation industry.  Their domain knowledge includes: brick 
and mortar retailing, online retailing, inbound and outbound transportation, asset-
based trucking, non-asset based trucking, third party logistics operations, supply 
chain consulting, and freight forwarding.  Additionally, the sample is geographically 
diverse and includes transportation professionals from across the Continental United 




Table 5: Summary of Participants 
 
Interviews and Transcription 
Interviews were conducted via telephone and Zoom.  Telephone interviews were 
recorded using Apple’s GarageBand software and then converted to mp3 recordings.  
Zoom interviews were recorded via Zoom’s audio recording. 
Participant Position Background Description of Current Company
1 Manager
LTL shipments and brokerage - 20 years of 
experience
Third Party Logistics     
2 President
Worked in third party logistics as well as 
transportation consulting
Supply Chain Consulting / 3PL
3 President
Extensive experience in freight 
forwarding, LTL shipping, and third party 
logistics operations
Supply Chain Consulting / 3PL
4 Outbound Transportation Manager
Experience managing inbound and 








President of trucking company and 
involved in trucking company association
Trucking 
7 Driver




Experience with distribution network 
design and transportation innovation 
research
Manufacturer
9 Chief Strategy Officer
Worked as an industrial engineer before 




Has extensive background within 
information management and consulting 
as it relates to transportation
Logistics and Transportation
11 Transportation Procurement
Twenty years of experience with private 




Has experience working as a logistics 
specialist and in multiple positions within 
a 3PL company
Third Party Logistics     
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Interviews followed a semi-structured outline.  The author utilized an interview guide 
with several topics to be touched upon in the interview.  However, the questioning 
was not rigid and certain topics were explored in greater detail according to new 
information that presented itself or to take advantage of unique expertise of the 
participant.  Each interview took approximately 45 minutes, with some variation 
among the interviewees.  
 
The interviews were uploaded to WReally for transcription.  The automated 
transcription process returned a text block that was copied into Microsoft Word for 
reference against the original recording.  Interview accuracy was evaluated manually, 
and corrections to the automated transcript were made as necessary.  The author 
estimates that the WReally transcripts were approximately 85 percent accurate, 
though no measurement was taken of the transcript accuracy.  
 
Analysis 
Finalized transcripts were imported into MaxQDA for analysis and coding.  Memos 
were kept during coding, with memos describing new codes created as well as 
thoughts on coded passages.   
Codes were initially created with broad constructs identified from literature, such as 
Cost, Service Level, Customer Service, and Safety.  New codes were added to 
address topics that did not fit well within the existing code structure, though the 
author did try to fit concepts in the interviews into the existing code structure 
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wherever possible to keep the coding scheme succinct.  As the number of codes and 
coded segments grew, some codes were nested within others that they shared a 
common theme with.   
New interview transcripts were compared with older transcripts and emerging 
patterns became apparent early on.  Successive interviews were informed by the 
emerging patterns and the gaps in those patterns that became apparent through the 
data analysis process. 
 
Construction of the Model and Propositions  
Recruitment, Interviewing, and Analysis occurred concurrently during the project.  
Recruitment was an ongoing activity in order to prevent the available interviewee 
pool from going empty.  Interviews were scheduled in order to allow for the author to 
analyze the previous interview and inform future interview guides prior to beginning 
new interviews.  The process was, for the most part, orderly, and it was iterative.  
Interviews continued until theoretical replication was reached.  This concept is 
described earlier in this chapter.  Based upon similar studies that the author had read 
prior to beginning this analysis, the author estimated that theoretical saturation would 
be reached at approximately 15 participants.  The final sample size included 12 
participants at the time of saturation.  It should be noted that the development study 





A conceptual model and nine propositions are discussed in Chapter 4: Findings.  The 
conceptual model is related to Research Questions 1 and 2, and the propositions are 
related to Research Question 3.  The model and propositions were developed based 
upon the relationship of constructs identified through the coding activities, and their 
relationships to the Research Questions were drawn through analysis of the coded 




















Chapter 4: Findings 
Chapter 4 presents the outcomes of the qualitative data analysis and addresses the 
three Research Questions: (1) how do transportation professionals choose a 
transportation method or carrier for their business, (2) why would transportation 
professionals choose to adopt autonomous vehicles versus other transportation 
methods, and (3) how do transportation professionals expect their businesses to be 
affected by autonomous vehicles.  The chapter starts with Figure 7, which provides a 
graphical depiction of the conceptual model that emerged from the analysis of the 
interviews with professionals. This model is developed to address Research Questions 
1 and 2 together. It is intended to serve as a visual reference of the constructs that 
were identified and the relationships among them.  The constructs are numbered to 
facilitate their identification in the text.  
The model is explained after the figure is presented. Each construct is addressed 
individually first, providing a definition and explaining its relationships with other 
connected constructs. Quotations from the interviews are included to support and 
illustrate the findings.  Appendix 7: Construct Code Frequencies contains statistics 
about the constructs’ code frequencies and relative frequencies as they appeared 
during the qualitative data analysis.   Question 3 is addressed in a separate section 
with a set of propositions that capture how transportation professionals expect their 
businesses to be affected by autonomous vehicles.  This chapter leads to Chapter 5, 




Research Question 1: How do transportation professionals choose a 
transportation method or carrier for their business; and Research      
Question 2: Why would transportation professionals choose to adopt 
autonomous vehicles versus other transportation methods? 
 
This section presents the analysis of the data relating to Research Question 1 and 
Research Question 2.  A conceptual model, and its description, are presented first.  A 
discussion of the constructs outlined in the conceptual model, and their relationships, 




Figure 7 shows the conceptual model developed from the qualitative data analysis 
procedure, and addresses Research Questions 1 and 2.  The center construct is 
“Adoption,” (0), which represents the result of interest.  Twelve other constructs 
influence Adoption, and in some cases, influence each other.  These relationships are 
depicted by arrows between the constructs.  A relationship that is theorized to have a 
positive influence on the affected construct has a (+) sign.  A relationship that is 
theorized to have a negative influence on the affected construct has a (-) sign.  
Relationships presented without a (+) or (-) did not have a direction of the effect that 
could be ascertained with certainty.  The relationship is theorized to exist, but to not 




   
 
Figure 7 the conceptual model displaying constructs relevant to Research Questions 1 and 2. 
 
The next section of the chapter explains the elements in Figure 7 starting with Cost 
(1) as a basis to answer Research Question 1: How do transportation professionals 
choose a transportation method or carrier for their business, and Research Question 2: 
Why would transportation professionals choose to adopt autonomous vehicles versus 







Cost was used to code segments of the interviews that addressed monetary 
expenditures owing to procurement and use of a transportation solution.  Several 
sources of cost were discussed in the interviews, including the price of equipment, 
maintenance, insurance, fuel, and labor.  However, the most frequent types of cost 
mentioned were direct operational costs such as labor and fuel.  Cost was found to be 
related to adoption as described next. 
Relationship of Cost (1) to Adoption (0) 
The cost of a transportation solution was found to be negatively related to adoption.  
Cost was mentioned by all respondents as being a key performance metric to consider 
when selecting a transportation solution.  For example, professionals said: 
● “Probably, the two main [decision factors of transportation adoption]4 are cost 
and time of delivery.” -Interviewee 2 
● “What really mattered [when choosing transportation] was the financial 
[aspect] and service.” -Interviewee 11 
● “Cost is a major decision factor [for] the federal government that we work 
with. Even though they get [criticized] for not really caring about cost, they 
actually do quite a bit.” -Interviewee 10  
● “They offered a cost to us that was comparable to what [we were] paying, but 
there was not a savings. So in this particular case, we didn't make a move [to 
the new carrier] because it didn't save us any money.” -Interviewee 11 
Professionals perceived that autonomous trucks could be more expensive or less 
expensive in terms of total cost of ownership than traditional trucks.  Driver wages 
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and benefits represent 44 percent of the operating cost of trucking (Robinson 2020).  
Eliminating that operating cost is theorized to lower the operating cost of autonomous 
trucks.  However, interviewees keyed in on the possibility that the autonomous trucks 
might be more expensive to purchase and maintain, and that those added expenses 
could offset some of the savings.  The following quotes illustrate the divergence in 
opinions:   
● “I would figure that the cost [of trucking] would go down [with autonomous 
trucks]. Although it's probably [going to be offset by] the cost of the initial 
investment in the vehicle. You know, again, you have trouble right now with 
trucking companies that do not want to update their fleets just because it is 
cost prohibitive to sink several million dollars into upgrading their fleet of 
vehicles.” -Interviewee 3 
● “It is just like any new technology, right?  The cost to build - the cost to 
deploy [the technology]- is going to be the initial big cost once we move over 
to a system like that. The other cost will be maintaining those [autonomous] 
vehicles. How do you do that?” -Interviewee 4 
● “There is going to be a large cost savings for wages and benefits [from 
autonomous trucks].” -Interviewee 11 
● “There is going to be a large cost savings for wages and benefits [with 
autonomous trucks]” -Interviewee 11 
It is theorized that if autonomous trucks can provide the same service levels as human 
operated trucks, but at a lower cost, then autonomous trucks will have an advantage 
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over human operated trucks. This proposition is expanded further later in the chapter 
when research question 3 is covered. 
 
Service Level (2) 
 
The term Service Level was used to code segments of the interviews related to 
effectively meeting customers’ wishes. Like Cost, Service Level was a common topic 
of discussion in the interviews. The most common aspects of service level that the 
interviews referred to were transportation responsiveness and dependability, which 
were modeled as sub-codes (child nodes) of service level.  The responsiveness of a 
transportation service was viewed primarily in terms of transportation velocity.  
Dependability refers to the ability for a transportation solution to routinely meet a 
stated performance level.  A combination of Cost and Service level was found to be a 
commonly used metric in the evaluation of supply chain performance. Service level 
was found to be related to autonomous truck adoption as described next.  
 
Relationship Service Level (2) to Adoption (0) 
Service level is theorized to be positively related to adoption.  For some executives, 
this construct was more important than the cost of a transportation solution.  The first 
component of Service Level, Responsiveness, is a concern to shippers whose markets 
require rapid delivery of products.  These companies may place a premium on service 
velocity as a necessary means of creating a competitive advantage.  Innovative 
products – generally those products that have high profit margins and low sales 
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volumes – benefit from faster, more responsive supply chains (Fisher 1997).  This 
was supported in the interviews, especially with Interviewee 5 who is a transportation 
manager at a pharmaceutical company.  
● “Typically, I like to look at service and cost, and for instance different 
industries are going to value cost [more]… A grocer, for example, [has] razor-
thin margins.  So, they are going to take the lowest cost carrier. But in 
pharma, if you have one pallet of product, that might be two years’ worth of 
inventory at temp control [so] it is service first and foremost.” -Interviewee 5.  
The interviewee described their company’s need for customized, responsive 
shipping services several times during the interview.   
● “One of the two main [decision-making] factors is how quickly do they [the 
customer] need it to get from point A to point B?  That is probably 1-A.”                
-Interviewee 2.  The interviewee was discussing the prioritization of metrics 
involved in selecting a truck to move a customer’s shipment. 1-A refers to the 
top priority. 
 
Dependability emerged as a component of Service Level that measures the ability of a 
solution to consistently meet customer desires and expectations.  Whether the 
objective of the distribution system was rapid response or efficiency, professionals 
placed a high priority on the ability of transportation solutions to consistently meet 
expectations.  Dependability was seen as an integral part of service level by 
professionals whose businesses deal primarily with functional products and by 
professionals whose businesses deal primarily with innovative products.   
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● “Let's say you have a critical [pick-up] time of three o'clock.  The drivers must 
pick that [load] up at that time. They cannot be late.  There is very little time 
for them to miss.” -Interviewee 4 
● “I think one thing we struggle the most with [in] the current [trucking] 
industry is the on-time [aspect] of things like reliability and commitment; pick 
up and drop off.” -Interviewee 8 
 
Autonomous trucks are not limited by hours-of-service regulations that apply to 
human drivers, which is expected to drive autonomous truck adoption in companies 
that prioritize service levels, as explained by these professionals: 
● “Sometimes we have things coming off of our production lines on a Sunday at 
11:00 p.m. when there is no one that is going to pick up a load on Sunday at 
11:00 p.m. [The load] has to sit and [be held in] inventory and not get to its 
destination.” -Interviewee 8.  The interviewee was discussing how an 
autonomous truck could operate 24 hours a day, which might match up to a 
production schedule better than a traditional truck. 
● “You are not having a driver that gets tired [or has] to stop for hours of service 
and things like that [with an autonomous truck].  I would think the 
autonomous vehicles would be able to keep going whereas drivers are 
restricted to a certain number of hours per day of activity.” -Interviewee 5  
● “[The] truck [itself] can run 24 hours a day, 7 days a week.  Because of DOT 
rules [it can] only run for 10 hours a day, [because] that's all the driver can 




The section on Cost (1) discusses the uncertainty of whether or not autonomous 
trucks will provide cost savings over traditional trucks. This uncertainty is largely due 
to the difficulty of predicting how the purchase price of an autonomous truck will 
compare to a traditional truck once autonomous trucks become widely available.  
Autonomous trucks may be more expensive than traditional trucks because of the 
technological systems.  It is theorized that even if there is not a sufficient cost savings 
from autonomous trucks, they could still have an advantage over traditional trucks if 
they can provide a better service level.  This is discussed further in the following 
section on Profit Contribution. 
 
Profit Contribution (3) 
 
Cost (1) and service level (2) are related to the concept of profit contribution (3), 
which is the ability for an activity to generate profit for a company after the costs of 
that activity are subtracted from its revenue.  In this study, Profit Contribution refers 
to profits generated by a shipping company or a non-asset-based transportation 
company. It was found to be directly related to autonomous truck adoption. 
 
Relationship Profit Contribution (3) to Adoption (0) 
Either cost or service level may take precedent as the primary metric for 
transportation adoption, depending on the nature of the firm.  For example, the 
pharmaceutical transportation manager said that their industry concentrates on service 
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level first and then on cost, whereas a business such as a grocery company that has 
lower margins would focus on cost first.  However, cost was the more-commonly 
observed primary focus among the professionals interviewed.  One interviewee 
indicated that some customers tend to view transportation as a “commodity” as the 
participant put it.   
• “It was the ability to say we are not a commodity.  We are not buying at this 
rate [and] selling at this rate. We are providing a back-end service through our 
technology, providing accounting visibility through the freight bill audit and 
pay system, or creating value within your organization to limit dead-heads to 
create efficiencies on the dock and routing efficiencies integration with your 
system.  It takes us out of the commodity bucket. And we have always said we 
try to keep the carrier out of the commodity bucket because they do not like it.  
Carriers themselves do not like it, but they always throw themselves back into 
it… like I said, they report their operating relationships.” -Interviewee 3.  The 
Interviewee was discussing how the openness of truck carriers to report their 
operating margins puts them in a more competitive market, because customers 
know the carriers profit margins and tend not to view the carrier as a means to 
create value in their own organizations.  The Interviewee said that they tell 
their clients not to treat their firm as a commodity, because their software 
platform can represent a value-added service for the client.   
● “The trucking industry, from my experience, has always been almost too 
transparent about what their operating ratios and their margins [are].  You 
could get on almost any one of the LTL calls of the shareholder monthly calls 
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where they go over the numbers, and they will talk about their operating ratio 
that basically says, we are operating at a percent of 96 meaning we are making 
four cents on the dollar.” -Interviewee 3 
 
The priority for shippers and shipping companies is the profit margin that a solution 
provides.  Thus, the Profit Contribution of a transportation decision is theorized to 
have a positive relationship with transportation adoption. 
● “[If] you are making eight percent on the primary [freight], but you are getting 
an opportunity to get a lot of spot freight where you're making fifteen percent 
margins, you might be willing to accept a little bit more primary freight to 
ensure you get that spot freight, because you are making more money on the 
spot freight.” -Interviewee 1.  In this passage the respondent was discussing 
how a transportation provider might be willing to accept a lower margin bid 
for a primary load if it allowed them to pick up spot freight, which is a load 
that is bid on outside of normal freight contracts. 
● “Does that cheaper rate you're getting paid… is your margin the same, is what 
I am trying to say.  If you make a 4% margin at the end of the day, if you have 
drivers you might make 4%, and what if you don't have a driver?  You can't 
prove that cost to your customer why you need ‘x’ amount. It might still be 
4%.” -Interviewee 1.  In this passage the respondent was discussing why 
shipping companies might not see a financial benefit from autonomous trucks 
because the profit rates for trucking firms are fairly well-known to their 
customers, and if trucking firms and 3PL’s realized a savings from 
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autonomous trucks that their customers would want that savings for 
themselves.   
● “We did a very large move for one of our big customers on the air freight 
import side just last week, where we had to charter an Antonov, which is one 
of the world's largest cargo planes, to bring product from Germany into 
Atlanta.  The price tag on that was pretty steep, but [the customer] made that 
decision that [the aircraft was] what they needed to hit certain dates for their 




Insurance was a construct used to code interview passages that expressed a 
contractual relationship by which an insurance firm guarantees a second party against 
loss.  The Insurance construct, as it relates to the Research Questions, refers to the 
power of insurance companies and their ability to affect the decisions of firms.  
Insurance was found to have a primary direct effect on adoption and an effect 
mediated by Cost (1). 
 
Relationship of Insurance (4) to Adoption (0) 
The power of Insurance companies to affect transportation decisions was found to be 
the primary effect of Insurance on Adoption.  Insurance companies can dictate the 
decisions that their insured firms make.  Interviewees 2 and 5 explained this: 
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● “From the trucking company’s standpoint - the insurance companies run our 
industry.  They truly are more powerful than our customers, [The Department 
of Transportation] themselves, and our own internal people.  The insurance 
companies basically dictate who you hire, your type of equipment, whether 
you are going to still be in business.  They are that much of an influence to the 
success of your trucking company.” -Interviewee 2 
● “We work with our Risk Management Group, and when we have a contract 
with a carrier, it is usually a red line in the contract as far as what amount of 
insurance they are going to carry and things like that.” -Interviewee 5 
Insurance was also found to affect adoption indirectly through Cost. 
 
Relationship of Insurance (4) to Cost (1) 
Insurance has an effect on indirect cost.  This is because cost is one of the ways that 
insurance companies can incentivize or disincentivize certain activities.  The 
relationship of Insurance to Cost is complex.  One interviewee indicated that many 
large asset-based firms self-insure.  Other firms use insurance providers, and the 
insurance providers can use insurance pricing to heavily leverage firm behavior.   
● “That's essentially [what] we do, not with autonomous [trucks] but [with] 360 
[degree] cameras, telematics, accelerometers and key controls - make sure that 
we can limit any sort of liability from an accident or something that was 
caused by our own vehicles. So, I could see [autonomous trucks] being [a] 
benefit [to] insurance costs, in liability costs.” -Interviewee 8.  In this instance 
the interviewee was directly discussing how autonomous trucks would have 
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an effect on insurance rates.  The interviewee mentioned that truck data 
logging technology is onboard trucks in order to limit the company from 
liability in case the truck is involved in an accident, and that lowering of 
liability translates to improved insurance rates.    
● “Most of the companies I have worked for and managed are self-insured. [My 
current employer] is self-insured.  Once you get so big it would just be cost 
prohibitive to insure. We have got over a million pieces of equipment, not 
counting airplanes.” -Interviewee 7 was discussing how the trucking firms that 
they have worked for in the past have dealt with insurance. 
● “Our industry as a whole will listen to [insurance companies]. They will say, 
‘no, we are not [telling you how to operate], we are just making suggestions.’ 
But you know, they are one of the biggest costs [that] a trucking company 
has.” -Interviewee 2.  The interviewee was discussing how insurance 
companies can use the cost of coverage as a means to make trucking 
companies behave in ways that the insurance company’s management wants 
them to. 
 
If insurance companies support the use of autonomous trucks, then it is theorized that 
trucking companies that use those insurance companies will be more likely to adopt 
them.  Similarly, if the autonomous trucks lower the payout risk for a self-insured 
trucking firm, it is theorized that those companies will be more likely to adopt 
autonomous trucks.  This suggests that Insurance and Liability, which is addressed 





“Liability,” was used to capture sections of the interview related to the concept of 
being held culpable in the event of a mishap such as an accident.  Liability was 
derived from a constructed called “Legal Issues,” which was used early in the study 
as a general code for passages about legal liability, contractual obligations, and 
corporate relationships. However, over the course of the study it became apparent that 
much of the discussion of legal issues in the trucking industry related to liability in 
the event of personal injury or property damage.  Liability was found related to 
insurance (4), adoption (0) and cost (1). 
 
Relationship of Liability (5) to Insurance (4) 
Liability has an effect on Insurance because a key priority of insurance companies is 
to shield themselves from liability.  Interviewees indicated that since the trucking 
industry is litigious, if management thinks that a technology such as AVs will lower 
their liability level and potential payouts, they will incentivize its use. They said: 
● “Unfortunately, we live in a time where lawyers drive much too large [of a] 
percentage of decision making [through] your liability.” -Interviewee 3 
● “I would imagine that the insurance companies, at least initially, would be a 
bit reticent [to insure autonomous trucks]. They would want a lot of things in 
place to cover it.  The prices are going to be high while we figure 
[autonomous trucks] out as a new technology. But over time, I think it would 
80 
 
really drop the rates because I think we could potentially have less incidents 
over time.” -Interviewee 5. 
● “They [the insurance companies] love the cameras all over the trucks inside 
and out.  All the safety things you can put on your truck, the insurance 
company is very much for.” -Interviewee 2.   
 
Relationship of Liability (5) to Adoption (0) 
Liability presents a potential challenge to transportation adoption.  There is a question 
surrounding who holds the legal responsibility for an autonomous truck.  According 
to Interviewee 7, the trucking companies generally guarantees the operation of the 
trucks that they own, as long as the driver of a truck involved in an incident was 
operating within the confines of the law.  When asked if drivers are typically 
indemnified in the event of a crash, interviewee 7 responded: 
● “Yes, unless they fail the drug test or [it is a] DWI situation.  Then they would 
still be criminally negligent, and [my employer] would just fire the driver. 
And ultimately, we would just write a check for whatever covered our part [of 
the settlement] and [the driver] would be out on their own, but if there was no 
illegal substance [involved] then the driver would be covered by the 
company.” -Interviewee 7 
 
Interviewees indicated that in the case of autonomous trucks, the vehicle 
manufacturers would likely hold the liability for the operation of their equipment.  
This is because the trucking firms themselves would not be able to dictate how the 
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programming in the autonomous truck’s computer system drive the truck, like they 
can with a driver that they employ.  Mann (2020) discusses this in terms of 
autonomous cars, and cites the CEO of Volvo, who asserts that manufacturers would 
bear that responsibility.  He also urges caution in regard to that idea, since burdening 
manufacturers with the legal liability for the safe operation of these vehicles could 
stymy manufacturers’ enthusiasm for developing the technology (Mann 2020).  This 
is an issue in general aviation, because aviation equipment manufacturers are often 
sued by passengers, their relatives, and pilots in the event of a crash.  Kolczynski 
(2001) blamed poorly written product liability laws for some of the lawsuits that have 
had a detrimental effect on the production of general aviation aircraft. Interviewees 
mentioned that it is possibility that litigation will be directed towards the company 
that has the best ability to pay: 
● “I do not know [what] the exact [liability] mix is going to be, but it might 
come down to questions of, ‘was [the accident] a result of poor maintenance 
or was it the result of a poor design, with the design [issue] being more faulted 
towards the manufacturer.” -Interviewee 10  
● “It will be a whole new set [of legal issues].  Most of the lawsuits now have to 
do with hours of service and whether the driver [is] liable.  So, it is going to 
change. I think it is going to change what these lawsuits are about because you 
do not have that person in the [driver’s] seat to blame.” -Interviewee 1 
● “The lawyers go after the people with the deepest pockets. So, I think they 
would certainly go after the trucking companies and eventually after the 
manufacturer [of the autonomous truck], especially if they could prove there 
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was some sort of malfunction or misuse or something like that.”                        
-Interviewee 3 
 
This should serve as a warning to stakeholders of autonomous trucking.  If 
autonomous truck manufacturers were allowed to be held strictly liable for crashes 
involving their equipment, it is possible a similarly deleterious effect would be seen 
in the autonomous truck manufacturing industry, reducing the probability of AV 
adoption 
 
Relationship of Liability (5) to Cost (1) 
Interviewees indicated that in the event of a crash, plaintiffs’ attorneys sued as many 
parties as possible, hoping to find where the biggest payoff would come from, leading 
to increased cost.   
• “Everyone in line gets sued. I mean everyone. It does not matter if I brokered 
it… they literally now just sue everybody in line.  [The] carrier will be first.”                
-Interviewee 1.  The interview was discussing the fact that plaintiffs broadly 
sue as many parties as possible in the event of trucking mishaps to see where 
they can get a payout.   
● “The attorney is going to look at everybody to say, ‘Okay not only was it the 
carrier's fault... we think everybody else involved is [responsible].’ If there is 
a third party in there, then they brokered the load to this truck and why did 
that [accident] happen?” -Interviewee 3 
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● “Based on previous law. I [would] treat it like somebody flies out of a roller 
coaster. Is it the amusement park’s fault, or was it the company that 
manufactured the roller coaster? The plaintiff will sue both and it is going to 
come down to whether there was a malfunction that was caused by the park 
not maintaining the ride properly or whether this was an engineering design 
flaw.  Then the park can now blame whoever made the roller coaster.”             
-Interviewee 7.  The interviewee was discussing how multiple parties can get 
sued in the event of a crash. 
● “Whether it’s the driver's fault or not does not matter.  That [is] the initial 
stuff that they saw where it was going.” -Interviewee 2 was discussing a 
seminar on autonomous trucks that they had attended where an insurance 
company representative discussed the safety and liability improvements to be 




Safety is a construct that captures interview passages associated with a cause of hurt, 
injury, loss, accidents, accident likelihood, bodily injury, fatalities, safety to 
pedestrians, and property damage. It was found to be related directly to autonomous 






Relationship of Safety (6) to Adoption (0) 
Safety is believed to have an impact on a company’s likelihood of adopting a 
transportation solution.  This effect is theorized to be primarily through other 
constructs such as Liability (3), Insurance (2), and Public Acceptance (6), but there is 
also a direct link between safety and adoption of a transportation solution.  
Interviewees indicated that they value safety in transportation, and that they are 
receptive to adopting new safety technologies as long as the technologies fit their 
operational models. For example:    
● “It is not like [the trucking industry is] luddites.  We want to continue the 
adoption of safety technologies and increase [their] utilization.  We are totally 
on board with [driver assist features].” -Interviewee 6.  The interviewee was 
discussing a question about whether or not the trucking industry was resistant 
to change, and if that resistance includes reluctance to adopt safety 
technologies such as driver aids, and developments such as autonomous 
trucks. 
● “Safety is a big part of how we make our decisions.” -Interviewee 8  
 
Autonomous trucks may present some distinct advantages to shippers and trucking 
companies when compared to human driven trucks when considering safety, which 
could increase their attractiveness to transportation professionals.  The National 
Highway Traffic Safety Administration (NHTSA 2015) estimates that over 90 percent 
of crashes are caused by driver error.  A fully autonomous vehicle would remove the 
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driver from the equation and would have the potential to remove many of the errors 
that lead to traffic crashes.   
● “[The speaker] said all their initial studies [about autonomous trucks] were 
with trucking insurance companies, [and that] autonomous trucks will kill 
[fewer] people than trucks with drivers [in] them.” -Interviewee 2.  The 
interviewee was discussing a conference that they attended, and a speaker was 
giving a talk about early studies of autonomous truck safety. 
● “Everything I have heard is [that the researchers] believe that there will be 
less accidents [and] less fatalities with autonomous trucks.” -Interviewee 1 
● “It is almost like the airplane [automation] argument.  Airplanes… do not 
[have] very many accidents.  When they do [have accidents] they can be 
catastrophic, but fatalities [in airplanes] are much lower.  If you can design 
autonomous vehicles essentially to take out a lot of human error, they can get 
to something like a Six Sigma level of quality where there are very few errors, 
and even if those errors are really bad when they happen you can still save 
lives [with autonomous trucks].” -Interviewee 10 
 
It is worth noting that not all of the respondents agreed that autonomous trucks would 
be safer in the immediate future.  Interviewee 7, an experienced mid-career truck 
driver, had an interesting take on a potential safety challenge facing autonomous 
trucks.   
● “[What about] with road rage and [when] people just generally get 
aggravated? These [autonomous trucks] are going to have safety sensors on 
86 
 
them. They are not going to like [other drivers] getting near them. So, I am 
thinking, ‘how many people are going to pull up and deliberately get too close 
to these [autonomous trucks] to see if they will drive off on the shoulder?’” -
Interviewee 7.  The interviewee was discussing how in their job as a truck 
driver they occasionally have to deal with angry drivers who act out of road 
rage.  The interviewee was not certain how an autonomous truck would 
handle another driver deliberately driving dangerously in its vicinity. 
 
Relationship of Safety (6) to Insurance (4) 
Safety is believed to affect cost through Insurance (4), since trucking companies can 
be sued for safety problems.  It is theorized, therefore, that safer trucks are a source of 
savings for insurance companies since their payout likelihood is lowered.  The data 
that supports this proposition corresponds the following passages of the interviews: 
● “[The insurance companies] were encouraged with the [safety] statistics and 
the numbers, since there would be less fatalities.” -Interviewee 2.  The 
interviewee was discussing a presentation on autonomous trucks that they 
attended, where insurance company representatives were talking about their 
anticipations for autonomous truck use.   
● “There is going to be [a savings with] liability insurance. It is going to be a 
safer solution over time.” -Interviewee 11.  This segment also deals directly 
with autonomous trucks, since the interviewee was discussing cost changes 
that they thought would happen with autonomous truck implementation.        
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● “The [insurance] prices [on autonomous trucks] are going to be high while we 
are figuring this out as a new technology. But over time, I think it would 
really drop the rates because I am thinking we could potentially [have] less 
incidents over time.” -Interviewee 5.  The interviewee thought that insurance 
rates on autonomous trucks might initially be higher than human driven trucks 
because of a lack of actuarial data regarding autonomous trucks, but that over 
time the trucks could potentially offer a savings on insurance premiums if they 
prove to be a safer solution than human driven trucks.   
 
Relationship of Safety (6) to Public Acceptance (7) 
Safety is also theorized to affect public acceptance (7). The construct public 
acceptance is defined and addressed later in the chapter, but in order to keep 
consistency with how the predecessor- successor relationships are covered in the 
chapter, its relationship with safety is discussed here.  Interviewees indicated that the 
public tends to have poor views of trucks, and that perceived safety problems are part 
of that negative view.  Interviewees suggested that members of the general public 
tend to see tractor trailer trucks as dangerous obstacles on the roadway that are likely 
to cause a crash, rather than systems that are useful and necessary for the economy.  
For example, professionals said: 
● “Outside of the industry, people in general have a poor view of these large 
trucks. [They say] trucks need to be safer and trucks are causing all these 
accidents, when in reality, when you look at the data trucks have become 
[safer].  Drivers have things in the cab to help them be [safer].” -Interviewee 5 
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● “I think the common public has… the perception that trucks are dangerous 
and [that] they get in the way of something, and they cause accidents [that are] 
really devastating, and so there is always a sort of… acceptance of them being 
there, but also concerns about [whether trucks are] being safe enough or the 
drivers alert enough.” -Interviewee 10 
 
Some respondents had concerns about the effect of safety on the public acceptance of 
autonomous trucks and thought that a single bad incident could overshadow an 
otherwise positive rollout.  Others felt that the public would begin to embrace 
autonomous trucks if their safety record was empirically proven.  A third opinion was 
that the general public would not have strong feelings one way or another, so long as 
their goods continued to arrive on time.   
● “Well, the downside [of an autonomous truck failure] is big.  The 
consequences of a 75-foot tractor trailer weighing 80,000 pounds including 
payload is a pretty big deal.  That is a difference from between that and… 
many other science projects [this was a sarcastic comment on the part of the 
interviewee].  The guys who want to push for [autonomous trucks] hard…. 
okay, fine.  Just have your 12-year-old ride his or her bike in front of the truck 
going 70 miles an hour.” -Interviewee 6.  The interviewee was discussing the 
potential consequences of a computer or safety systems failure in an 
autonomous truck.  The interviewee was concerned with the damage potential 
of a large truck being out of control because of an equipment failure.  This 
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comment illustrates the potential for a high-profile accident to sour public 
opinion on autonomous trucks.   
● “I think it is [approximately] 60% of people would spend more money for a 
product that was produced and managed sustainably. Right now, I think 
[autonomous truck companies should] brand a lot of this as an opportunity to 
be safe and sustainable and to start to get more consumer benefits.” -
Interviewee 8.  The interviewee suggested that if autonomous truck use is 
marketed as something to increase safety and sustainability, that the public 
might be more accepting of it. 
● “I do not know [if] I think people would be concerned a great deal about 
safety, because they are not going to stop ordering [goods].  They want the 
pills to be at the pharmacy. They want the clothes [to be] in the store when 
they go shopping. They want the food [to be] in the grocery store. They are 
going to continue to spend that money, so they want the freight there.”            
-Interviewee 5.  This is an illustration of the opinion that the public would not 
have strong opinions about autonomous trucks, as long as the delivery of 
goods was not interrupted. 
 
It is theorized that adopters of autonomous trucks could improve Public Acceptance 
through presentation of safety data regarding autonomous trucks, based on 
conversational implications from the interviews.  A demonstrated increase in Safety 
might sway Public Acceptance in favor of autonomous truck adoption.  
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● “I think the public has to embrace [autonomous truck use] and I think that 
process is [demonstrating] the right tests that are executed in that shows how 
safe the technology really is. Assuming it is safe, you can kind of prove that 
and there are measures [in place to] keep the public safe.” -Interviewee 9.  The 
interviewee was discussing how safety data might be helpful in gaining public 
acceptance. 
● “Some people just do not like change, so getting them to adopt this entirely 
new idea for the industry… I just think some people might be hesitant at first 
until they see research or maybe other companies start to [use autonomous 
trucks].” -Interviewee 12 
 
Public Acceptance (7) 
Public Acceptance represents the opinions of the public at large regarding a 
transportation solution.  Interview segments assigned to this code include topics such 
as willingness to share a roadway with trucks, perception of the safety of trucks, and 
the view of the public on whether trucks are a benefit or a detriment to society. The 
construct was found associated with Regulation. 
 
Relationship of Public Acceptance (7) to Regulation (8) 
Public Acceptance is believed to influence transportation solution adoption through 
the construct Regulation (8), which is defined in more detail later in this section.  This 
relationship is theorized to be inverse and be a manifestation of political pressure.  
Elected officials need to satisfy their constituents in order to secure reelection, and so 
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a lack of public acceptance to a transportation solution is believed to foster restrictive 
regulations upon the transportation solution.  Additionally, layoffs and job loss 
connected with a transportation solution might pressure elected officials to create 
regulations against that solution. In this regard, professionals commented: 
● “What governor wants to be first in line to have the big accident in his state if 
he approves [autonomous truck use]?  Then that is where I think if you get the 
general public that thinks this is a horrible idea and they are vocal about it, 
then I think the politicians of course will turn around and say, ‘we don't want 
autonomous trucks in our state.’” -Interviewee 2.  The interviewee was talking 
specifically about government regulation of autonomous trucks, but it is an 
excellent example of the link between public acceptance, regulation, and 
adoption of a transportation solution. 
● “There is going to be a lot of angst because people are going to be losing jobs. 
And that is immediately going to prompt the folks that are looking for votes to 
create artificial barriers to entry.” -Interviewee 11.  This interviewee also 
identified that public opinion could sway policymakers. 
 
Regulation (8) 
Regulation represents rulings by government agencies that dictate procedures or 
methods.  The construct regulation was used to code passages that discussed 
governmental limitations on the experimentation with or use of a transportation 
solution.  Regulation can also involve incentivization of a behavior, but that aspect 




Regulation is theorized to have both a direct and an indirect impact on transportation 
solution Adoption (0). An example of a direct influence on adoption would be a 
prohibition on the use of a transportation solution.  Regulation’s indirect effect on 
transportation adoption was found to be related to how the regulation affects the 
Profit Contribution (3) of the solution in question.  This indirect influence was the 
more common effect of Regulation (8) that was discussed in the interviews.   
 
Relationship of Regulation (8) to Adoption (0) 
Regulations pose a challenge to autonomous truck adoption.  Charlie Mann (2020) 
discussed regulatory barriers in the Cornell Policy Review, noting that traffic laws 
vary from state to state, and differences in laws regarding autonomous vehicles could 
hamper deployment efforts.  Interviewees were split on whether or not a laissez-faire 
regulatory environment or a more rigid regulatory environment would be more likely 
to foster autonomous truck adoption.  Generally, the sentiment leaned towards a 
laissez-faire approach, with six interviewees explicitly stating a preference for a 
laissez-faire regulatory approach.  However, two of interviewees thought that a firm 
existing regulatory environment would be more enticing to transportation firms by 
offering a legal roadmap to using autonomous trucks.   
● “I think people and companies need some sort of guide rails to work within.”         
-Interviewee 8.  The interviewee was discussing a need for a regulatory 
framework that describes what states would and would not allow in terms of 
autonomous truck use. 
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● “With [autonomous trucks] being a brand-new part of the industry, [I] think 
that [manufacturers and autonomous trucking companies] would want some 
kind of structure and being told how it works, and then maybe down the line 
saying okay, this this is not working like we originally thought and then 
making changes. I feel like if it were a free-for-all from the beginning things 
could get messy.” -Interviewee 12 
● “A laissez-faire approach and some freedom to do this [is better] in my view. 
Once the government gets involved, there are just going to be more and more 
barriers to entry.”  -Interviewee 11 
● “I think the new up and coming [autonomous trucking] firms that want to get 
in that space would prefer [a] more laissez-faire space in which they can really 
experiment more freely.” -Interviewee 10 
 
The interviewees agreed that regulation would lag behind technological development. 
● “It is going to be a while before the regulations can adapt and people get 
comfortable with autonomous 40-ton trucks driving up and down the 
highway.” -Interviewee 9 
● “Marijuana, for example, [has] had an impact on our industry over the last few 
years because if you are a driver in Colorado you can have [marijuana] at 
home on your time off, but because of federal regulations, even if you are only 
driving in Colorado, you cannot have it or have it in your system at any time. 
So, the [transportation regulation] is lagging behind.” -Interviewee 5.  In this 
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instance the interviewee was discussing how regulations tend to lag 
technological and social changes. 
● “A few years ago, Amazon wanted to start delivering packages with drones. 
They cannot do that in the United States because of those [FAA] regulations 
[placing limits on drone flights].  That could be one of those things - because 
we have such strict regulations in the United States - that will be a barrier [to 
entry] for years.”  -Interviewee 4.  The interviewee was discussing how 
lagging aviation regulations have limited a company’s ability to experiment 
with flying drone deliveries.   
 
Relationship of Regulation (8) to Profit Contribution (3) 
 
Regulation can affect Profit Contribution through an influence on asset productivity.  
Transportation regulations limit the number of hours that a driver may work in a 
certain period, and some of the interviewees identified this as a limitation on the 
service level of a solo driver operation. 
● “Every time [the Federal Motor Carrier Safety Administration] wants to tweak 
hours of service, or something changes that impacts productivity, the 
argument is keeping the highways safer.” -Interviewee 9.  This passage is part 
of a discussion about the pros and cons of a more highly regulated 
autonomous vehicle deployment versus a more laissez-faire autonomous 
vehicle deployment, but the interviewee identifies that government regulations 
on hours of service impact the productivity of truckers.   
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● “In the industry in general most operations are single driver operations. So [in 
a] long haul if you think about it, you can only drive a max of 11 hours a day.  
Well, that's 13 hours a day that the asset is sitting, and it is so capital 
intensive… a tractor-trailer can cost anywhere from 200 to 350 [thousand 
dollars]. So, the utilization is, as I am sure you are aware, extraordinarily 
low.” -Interviewee 6.  The interviewee is discussing the amount of time out of 
every day that trucks have to sit idle so that drivers can rest.  While the truck 
sits idle, it cannot transport customers’ goods or earn revenue for the shipping 
company. 
 
This plays into the favor of autonomous trucks.  Without a driver, an autonomous 
truck should be able to operate 24 hours a day.  Providers of transportation services 
would see higher productivity from their trucks, and purchasers of transportation 
services would see faster service thanks to 24 hour a day operation. 
 
A team driver operation is a workaround that addresses the effects of hours-of-service 
regulations on service levels is the implementation of team driver operations.  
However, the addition of another driver increases the cost of the transportation. 
Regulations also govern certification of drivers and equipment.  Specialized 
Commercial Driver’s License certifications, such as those required to transport tanker 
trailers and hazardous material, place a monetary premium on the cost of those 
services (Matthews 2020).  To this point, Interviewee 8 said: 
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● “A larger fleet purchase in terms of capacity, and weight, and size can impact 
the type of licensing you need and [the] type of driver you need to train.”                     
-Interviewee 8.   The interview is discussing decision-making processes when 
purchasing transportation assets.  Different sizes of vehicles, and different 
types of cargo, require different classifications of Commercial Driver’s 
Licenses (CDL) and endorsements (“CDL Classifications,” n.d.).   
A single autonomous truck may be able to transport a variety of loads, and to provide 
productive operations for its owner and customers 24 hours a day.   
 
Labor (9)  
Labor represents an exchange of work for compensation, or a collective bargaining 
organization that represents laborers in the market.  It was used to code interview 
segments that discussed topics related to truck drivers, dock workers, and workers’ 
unions.  Labor was found to be directly associated to Adoption (0) and Dependability 
(10). 
 
Relationship of Labor (9) to Adoption (0) 
Labor is theorized to have an effect on the use of a transportation solution, but 
according to the respondents this effect is manifested through the ongoing driver 
shortage.  The driver shortage in the trucking industry is affecting the dynamic 
between labor providers and purchasers in the trucking industry and would encourage 
the adoption is driverless vehicles.  The interviewees said: 
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• “There is a nationwide driver shortage. It is only getting worse and the older, 
established, experienced drivers are… it is an aging workforce and they are 
retiring, and young people do not want to [drive trucks] for a living.”                     
-Interviewee 11 
• “We have right now… our impediment to growth in our business is a shortage 
of professional truck drivers.  If we could hire a hundred drivers today, we 
could put them to work.  That is really frustrating. It is not an equipment 
shortfall. It is a skilled labor force shortfall.” -Interviewee 6  
 
Labor unions was a subtopic of the labor construct. The effect of unionized labor was 
no longer viewed a strong force in the trucking industry.  Respondents reported that 
drivers’ unions no longer enjoy the bargaining power in the trucking industry that 
they once did.   
A minority of trucking firms are still unionized, according to interviewees.  Even if 
those unions took exception to adoption of a transportation solution such as 
autonomous trucks, the majority of firms could still adopt that solution.  It is also 
possible that autonomous trucks would initially be used to satisfy the unfilled demand 
for truck drivers caused by the driver shortage, and that it would be some time before 
any drivers were laid off because of autonomous truck adoption. Interview passages 
that exemplify these points are: 
● “Unfortunately for the unions only about 10% of [drivers] are in the union 
anymore.” -Interviewee 4 
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● “I think, in my opinion, the lack of drivers is becoming real… To me, it has 
always been a bit of a smokescreen that, ‘oh, there are no drivers out there, so 
we have to keep our rates up.’ Stuff like that. But I think that [the driver 
shortage is] actually becoming a little bit real.” -Interviewee 1 was discussing 
a lack of qualified truck drivers, and that in the past they had viewed it as a 
way to justify keeping transportation rates up but that recently they are 
beginning to believe that qualified drivers are becoming hard to find. 
● “We are losing almost ten thousand drivers a year at [my employer].  
Everybody is now approaching [retirement].  All the [older] drivers are now 
retiring. So they are not going to run us out of work by [getting autonomous 
trucks].  That would work.  If they could get that technology, it would be 
fine.” -Interviewee 7 was describing the loss of truck drivers as the labor force 
begins to retire and younger people are not entering the driver workforce.  
They said that at the rate their company replaces equipment, they would 
probably not lay off drivers by beginning to adopt autonomous trucks.  The 
autonomous trucks would initially take the place of drivers that retired.   
 
Interviewee 3 pointed out that unionized labor representing workers in other 
industries could have an effect on transportation adoption through friendly 
relationships among trade unions, but this effect was not deemed important by other 
interviewees.   
● “Any union has a significant lobby and I think they would try to protect, as a 
group, any job that they could protect as far as keeping people in those jobs.”         
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-Interviewee 3 was discussing the power of unions in the trucking industry, 
and that organized labor might engage in protectionist behavior and lobbying 
activities even if it is not their particular union being affected.   
 
Respondents believe that human drivers will still be needed for some operations, or 
that existing drivers will be retrained and moved to other functions for the remainder 
of their careers.  This could help to alleviate fears of layoffs among unionized 
workers and might lead to less union opposition of autonomous truck usage.  
● “Take another industry like the coal industry where they said, ‘We will retrain 
you for renewable energy jobs if you are willing to quit [the coal industry] 
now.’ I think they will have to do something similar to that.” -Interviewee 4 
● “Companies would have to prove to its employee base, ‘While you were an 
over-the-road driver, we are going down to 50 percent of that because we have 
these self-driving vehicles, but we've got a better job for you that is going to 
keep you home and [you will] be able to see your family every night.  You are 
going to be doing more local deliveries or all package deliveries and you will 
still need your CDL.’ Or retrain them to do a warehouse job where they are 
driving a forklift or something like that.” -Interviewee 3 
● “I think even if they did start to adopt autonomous vehicles and autonomous 
trucks within the next 10 years, [those vehicles are] not going to be widely 
used in every state or in every trucking company.” -Interviewee 12.  The 
interviewee was discussing the fact that widespread use of autonomous trucks 
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would not happen overnight, and that it would be some time before 
autonomous trucks had a large detrimental effect to truck drivers’ job security.   
 
Relationship of Labor (9) to Dependability (10) 
As it is defined later in the chapter, dependability is the quality of a physical system 
reliably delivering results.  Several interviewees reported that the truck drivers 
represent one of the largest sources of variability in their service times.  Complaints 
included drivers not keeping regular schedules, not respecting requested pickup or 
drop-off times, and not dropping loads at the requested dock.  This affects 
dependability by causing increased variability in delivery times, and by causing extra 
work for yard workers and administrative workers. 
• “[One of] the challenges that we have face a lot of the time is [that] drivers do 
not listen to where we need something on a door or [in] a yard, or they drop 
[the load] and just go, and we have no idea where they have dropped it until 
we go out and actually physically look [for the load].” -Interviewee 4.  The 
interviewee was describing a challenging problem where drivers do not 
deliver a load to a requested yard location or dock.  This causes the dock or 
yard workers to have to go look for the load instead of doing their normal 
work. 
• “Some of these drivers like to work on their own clock. I would not say [that] 
they are always super reliable. Some are great and they do exactly what they 
are asked to, but some kind of like to take their time and do not really 
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understand the importance of appointment times and things like that.”              
-Interviewee 12 
 
Autonomous trucks could help to alleviate these problems.  Even if an autonomous 
truck could not deliver a load to a specific location at a yard or a dock, it could drop 
the load off in a pre-specified location and this would make finding that load easier 
for the yard workers.  Autonomous trucks could also be much more dependable in 
terms of making scheduled appointments.   
• “With autonomous vehicles you are telling [the vehicle] through its 
programming where to go, and I think that that would be amazing.”                  
-Interviewee 4.  The interviewee was discussing the problems that their 
company has with drivers not dropping loads where they are asked to, and 
then the yard workers have to search for the load.  The interviewee said that 
autonomous vehicles could solve this problem by consistently delivering loads 
to the desired location. 
 
Performance dependability could be a strength of autonomous trucks.  Labor is 
considered to be a factor in this, because many of the respondents tied service 
dependability to issues with the drivers themselves.  Most respondents agreed that 
performance dependability could be improved with autonomous trucks. 
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● “Reliability4 would probably be the number one [attraction of an autonomous 
truck], and then also cost.  Reliability [is important] because some of these 
drivers like to work on their own clock. I would not say [that] they are always 
super reliable. Some are great and they do exactly what they are asked to, but 
some like to take their time and do not really understand the importance of 
appointment times and things like that.” -Interviewee 12 
● “We have had incidents where we had drivers who had a load… and [the 
driver] just took off. They had a bad day and decided they were not going to 
deliver the load.  Instead of going to Los Angeles, they went to Phoenix, 
parked their truck and got out.  They were done.” -Interviewee 3 
● “My biggest issue is human error.  I do not have direct contact with drivers 
except for the ones that I see that come in to pick up or drop stuff off.  Getting 
hold of a driver that has been sitting somewhere in the middle of nowhere for 
10 hours for no reason is a huge challenge” -Interviewee 4 
 
Dependability (10) 
Dependability is the quality of being able to be trusted. The construct was used in this 
study to describe reliability of systems such as machinery or networks, or the 
consistency of workers in delivering promised results.  It was found to be related 
directly to Adoption (0) and indirectly through Service Level (2). 
 
 
4 Although interviewees referred to this as “Reliability,” it is referred to here as “Dependability” to 
avoid confusion with another construct. 
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Relationship of Dependability (10) to Adoption (0) 
Dependability can be applied to autonomous trucks in two ways.  First, users must 
consider the physical dependability of the vehicle systems.  Some interviewees 
expressed concern over the autonomous trucks themselves.  Concerns included both 
software and hardware issues.   
● “Because the [autonomous] vehicles have not been around long enough to say 
when things [are likely to] break and when they [are likely to] fail, there is [a 
question of], how do I manage [maintenance]… Can you look at autonomous 
vehicles and make sure you have people that understand the software and 
systems and [that] you have the components [to repair them] which I am sure 
have a different price tag [compared to normal trucks].” -Interviewee 8 
● “I think the simple things like a wiring harness can be [an] impediment to 
[autonomous vehicle] effectiveness if you are in a corrosive environment.” -
Interviewee 6.  The interviewee was discussing the dependability of a highly 
computerized vehicle that was made to operate in environments that are 
hostile to electronic components, such as salty areas near the coasts and places 
that use corrosive road treatments in the winter. 
 
It is theorized that companies will be less likely to adopt autonomous trucks if their 
physical systems in autonomous trucks prove to be undependable.  A lack of 
dependability would increase the downtime of the truck, and it would also be likely to 




Dependability (10) and Service Level (2) 
It is theorized that Dependability (10) is positively related to Service Level (2).  For 
example, Interviewee 7 mentioned that the loads that their company transports are 
time critical, and that if they have a truck break down their dispatcher will 
automatically call a tow vehicle no matter what the suspected problem is: 
• “With [my employer] everything is time sensitive because we guarantee how 
fast we get there. [The company] will call a tow truck automatically [in case 
of a breakdown].” -Interviewee 7  
• “[If] I can turn around and commit to the receiver – the customer that is 
getting the trailer load – and say, ‘[the truck is] going to be here within this 
two hour time window,’ a few days in advance [then that] is huge.”                  
-Interviewee 8.  The interviewee was saying how greater dependability would 
allow them to better serve their customers by giving the customers more 
accurate anticipated delivery times.  The interviewee said that they currently 
cannot do that because of the variability of driver schedules and the 
availability of equipment during high demand periods.   
• “If you did not have those laws where [drivers] had to take 30 minutes breaks, 
or [that] they can only drive for 10 hours at a time and you just could just ship 
that [load] right to a hub or another location to be sorted without stopping that 
would be amazing. Our errors and our mis-sorts would go down 




It is theorized that manufacturers would need to demonstrate that the physical 
dependability of autonomous trucks was at least as good as traditional trucks in order 
to make them attractive to trucking firms and shippers.  However, autonomous trucks 
have the potential to offer greater consistency in terms of service dependability, 
which might give them a competitive edge over human-operated trucks.   
 
Security (11) 
Security (11) was defined as a safeguard against criminal activity.  The construct was 
brought to attention by a comment made by Interviewee 7, who believed that 
autonomous vehicles being vulnerable to communications infrastructure damage.  
The code Security (11) had a low frequency of appearance in the analysis (in 5 
instances). But the concept adds interesting insight to the discussion of autonomous 
truck use thus it was included in the model.  It was used to capture comments about 
system security, such as a system’s ability to thwart cyber-attacks, and physical 
security, such as the theft of products from a truck.  The construct is related to 
Dependability (10). 
 
Relationship of Security (11) to Dependability (10) 
Security is believed to have an effect on dependability.  Interviewee 7 expressed 
concern over the ability of attacks on communications infrastructure to negatively 
impact connected and autonomous vehicles.   
● “What happens if somebody [destroys] a satellite [or other infrastructure] and 
then all of a sudden we [have] got no trucks moving?” -Interviewee 7 
106 
 
● “My concern was, what if [an organization] took out our cell network 
somehow.” -Interviewee 7 
According to Interviewee 7, security is a key concern in the trucking industry.  
Security is also a priority in other industries that rely on connected technologies.  A 
bomb attack of downtown Nashville, TN on the morning of December 25, 2020 
disrupted cellular service across several states (Jeong and Allison 2020).  In May 
2021, the Colonial Pipeline in the Eastern United States was hacked, which disrupted 
the gasoline supply in that region of the country (Egan 2021).  These incidents 
highlight the susceptibility of highly connected systems such as autonomous vehicles 
to malicious activity.  
 
Interviewee 7 also indicated that trucking firms tend to view the drivers as a potential 
security threat.  According to the Interviewee, shippers worry about the drivers 
pilfering items from the truck. 
● “Usually [the trucking firm is] afraid of the driver itself taking stuff.  [The 
load] would be sealed when [the driver] picked it up and unsealed when [the 
driver] got it there.” -Interviewee 7 
 
Customer Requirements (12) 
Customer Requirements is a concept representing a service level or capability that a 
customer needs in order to consider adopting a transportation solution. To an extent, 
the construct “Customer Requirements,” is similar to service level, but it represents a 
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condition set by the buyer of transportation services that the provider must be able to 
meet.  Service Level (2) is desirable, but Customer Requirements (12) are mandatory.  
 
Customer Requirements (12) to Service Level (2) 
Customer Requirements (12) was found to be directly related to the likelihood of 
transportation solution adoption through the concept of Service Level (2).  This 
relationship is conditional: if a transportation solution is capable of meeting the 
customer’s requirements, then it can be adopted by the customer; otherwise, the 
solution cannot be adopted.  
● “[The customer will] tell us what exactly or what date that product needs to be 
at their warehouse, and it is up to us to make sure that that happens, assuming 
we are given enough notice to be able to plan [our work].” -Interviewee 12 
● “This [trucking manager] literally said, ‘You gave my business away for five 
cents a mile and I called you on it. And you said, if you come down five cents, 
you can have the business back,’ and [then] the [manager] said, ‘in the same 
breath you are telling me to go spend an extra $15,000 per truck for security 
enhancements, but you are not paying me for that, and [the customer said] 
‘yeah.’” -Interviewee 2.  The interviewee was describing a panel discussion 
that a major company had with its transportation vendors.  A manager from a 
transportation company pointed out that the customer had switched 
transportation vendors away from them for a marginal savings, while 
simultaneously telling all of its transportation vendors that if they wanted to 
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haul the customer’s products, that they would need to install certain 
equipment on their trucks which the customer would not pay for.   
● “Before we would put [a transportation vendor] into place, we would do a 
scope of work [evaluation] where I [would] talk to the plant site [personnel]. I 
would ask them what their needs are, and any concerns they might have [what 
vendors] they are using today.” -Interviewee 5 
 
Customer Requirements could be leveraged to positively impact the adoption of 
autonomous trucks if the trucks could better satisfy the specific needs of 
transportation customers.  Fast service and increased visibility are two ways that 
autonomous trucks could potentially better satisfy customer requirements. 
● “[We] need the thermal packaging [and] quick distribution for those materials.  
It really [depends on] what carriers have those capabilities and can protect our 
material and keep us updated all along the way.” -Interviewee 5.  The 
interviewee was discussing how their company evaluates transportation 
vendors.  Vendors must have the capability to handle cold storage loads and 
provide extensive tracking data.  
● “Anyone who does autonomous [trucking] will have the technology to allow 
you to track the location of the trunk, versus some other [vendor who] might 
not give you that access.” -Interviewee 1 
 
This section presented the results of the qualitative data analysis for Research 
Questions 1 and 2.  A table of the codes used, a brief description of each, and their 
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frequencies are shown in Appendix 8: Codebook.  The analysis for Research 
Question 3 is presented next.  Some of the findings for Research Questions 1 and 2 
provide insights for Research Question 3.   
Research Question 3: How do transportation professionals expect their 
businesses to be affected by autonomous trucks? 
 
This section addresses Research Question 3, providing an analysis about the effect 
that autonomous truck adoption is expected to have on industry.  The outcomes of the 
analysis are presented as a set of propositions about the effect of autonomous truck 
adoption on different transportation professionals such as trucking companies, third 
party logistics firms, business transportation departments, truck drivers, and ancillary 
firms that serve the transportation industry.  Research Question 3 also presents the 
propositions in regard to the effect of autonomous truck adoption on businesses at a 
macro industry level, rather than at the level of the individual firm.   
 
Proposition 1: Direct operating costs for a given service level will decrease across the 
trucking industry.   
 
The American Transportation Research Institute defines operational costs as a 
combination of the costs of fuel, asset acquisition costs, maintenance costs, licensing 
costs, road use fees, insurance, driver wages, and driver benefits (Williams and 
Murray 2020).  For the purpose of this proposition, direct operating costs are 
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considered to be the cost to transport a load from a given origin to a given destination.  
When referring to these costs, interviewees typically mentioned driver wages, driver 
benefits, and fuel for the truck.  It is theorized that direct operating costs will decrease 
with autonomous truck adoption.  An interviewee indicated that approximately one 
third of direct costs of truck transportation are incurred due to driver wages and 
benefits.  One interviewee also suggested that autonomous trucks would have better 
fuel economy than human driven trucks because their programming would make 
them less likely to execute hard braking and acceleration events.  Another interviewee 
suggested that shipping rates could decrease because of greater resource productivity 
to the trucking firms, owing from an autonomous truck’s ability to operate 24 hours a 
day. Some of the interview passages that support this proposition are: 
● “Driver wages and benefits are about thirty-five to forty percent of the of the 
overall cost of transport.  That goes away practically overnight [with 
autonomous trucks].” -Interviewee 11 
● “It seems like over time it would be a less expensive option to not have to pay 
these drivers for their time.” -Interviewee 12 
● “Once they have the programming perfected, you are going to have better fuel 
economy versus a human driver.  You are not going to get those hard brake 
[events] unless it is an outside influence like a wild animal or another driver 
coming into [the truck’s] lane.” -Interviewee 5 
● “It can lower cost.  [An autonomous truck] can lower that shipping cost 
because that truck can run 24 hours a day 7 days a week.” -Interviewee 2.  The 
interviewee was discussing how an autonomous truck could lower direct 
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shipping costs on long haul routes because of greater productivity when 
compared to a human driver with hours-of-service regulations.   
 
Proposition 2: Fixed costs of trucking are expected to increase 
 
The increase in fixed costs is theorized to be due to higher purchasing costs of the 
autonomous power unit, owing to the technology of their power units, as well as the 
maintenance of that power unit. The professionals said: 
● “Total cost of ownership of different types of fleets and what upgrades have 
come out by providers has been another key piece of this.  For [a truck] to be 
maintained that is 15 years old versus one-year-old is pretty major.”                
-Interviewee 8.  The interviewee was expressing concern over the acquisition 
cost and maintenance cost of technologically-advanced trucks.  
● “Like any new technology, the cost to build and the cost to deploy [it] is going 
to be the initial big cost once we move over to a system like [autonomous 
trucks]. The other cost will be maintaining those vehicles. How do you do 
that? The software engineers [and] the programmers needed to maintain those 
and the updates that come through as well.  You are going to have a whole 
new set of costs.” -Interviewee 4 
One noteworthy exception was an interviewee who thought that the autonomous truck 
power unit not needing a cab for a driver could keep the costs down due to fewer 
materials in the power unit chassis. 
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● “I know that 60 to 80 percent of the metal material in a truck is there to 
support the human being piloting that truck. [If you] no longer need a human 
being is the cost of a power unit - a Class A power unit – [going to] drop 
materially?” -Interviewee 9.  This interviewee thought that a decrease in the 
material required to build a fully-autonomous tractor might cause the price of 
that tractor to drop.  This supposition was an outlier, as other interviewees 
thought that the price of trucks would increase. 
 
Proposition 3: Autonomous trucks will offer a Competitive Advantage to those firms 
that adopt them. 
 
In business literature, a Competitive Advantage is a feature of a business that allows 
it to attract greater sales or market share than its competitors (Twin 2021).  It is 
theorized that autonomous truck use will offer a competitive advantage to firms that 
use them.   
 
Four of the respondents thought that autonomous trucks might allow for companies to 
leverage better transportation availability, lower operating costs, or economies of 
scale to gain a sustainable competitive advantage in their marketplaces.  For example: 
● “There is going to be that firm that realizes, ‘we are running this truck cheaper 
[than our competitors].’  They are going to go to the customer and say, ‘listen, 
we really want that lane.’  Somebody is going to undercut [your firm] all the 
time, and you just have to keep up [with competitive pricing].  It is going to 
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drive [shipping] costs down.  I think a lot of the thought is, if my competition 
has these [autonomous] trucks and their cost of driving is cheaper, I have to be 
cheaper to [keep] my customer.” -Interviewee 1.  The interviewee was 
discussing how if autonomous trucks are cheaper to operate, that it could lead 
to a price war which might force other firms to adopt autonomous trucks just 
so that their competitors do not have a competitive advantage from the 
cheaper operations. 
● “[If] somehow someone gets an early mover advantage, they are able to enjoy 
some period of time where no one else has [autonomous trucks] and they can 
you exploit higher than Market margins until the rest of the industry catches 
up.” -Interviewee 9. 
 
Two interviewees said that the advantage possessed by firms who adopt autonomous 
trucks would force other companies to adopt autonomous trucks in order to remain 
competitive in their markets.  
● “If my competition has these trucks and their cost of [shipping] is cheaper, I 
[need] to be cheaper to [keep] my customer.” -Interviewee 1 
● “I think if this autonomous [trucking] would get momentum, it would be, ‘my 
competition - it has an advantage now because they are doing this so I am 




Proposition 4: Job security of truck drivers will not be heavily impacted by 
autonomous truck adoption, but non-driver transportation positions may be 
eliminated. 
 
Job security refers to the safety of employment against actions such as layoffs.  Most 
interviewees agreed that a scenario of widespread joblessness is unlikely.  Even if 
autonomous trucks suddenly became a viable transportation solution, it would take 
years before the majority of trucks on the roadway in the United States were 
autonomous.  In the meantime, AVs would alleviate the driver shortage mentioned 
earlier in the document.  Interviewee 7 offered some very interesting insight into the 
length of time that it would take for autonomous trucks to become common, and also 
suggested that since truck drivers are not entering the industry at a replacement rate, 
that the autonomous trucks would largely offset the retiring workforce.   
● “I do not think that it is going to have too much of an impact.  We are losing 
almost ten thousand drivers a year at [my employer].  All of the original 
drivers are now retiring.  They are not going to run us out of work by [buying 
autonomous trucks].  If [my employer] could get that technology, it would be 
fine… [My employer has] over a million pieces of equipment not counting 
airplanes. We are probably [replacing] 5,000 trucks a year, and [we] have 
been on that pace for about five years” -Interviewee 7 was discussing attrition 
of truck drivers in their company, and how autonomous trucks might simply 
fill the unmet demand for drivers. It is assumed that the million-power-unit 
figure quoted includes power units other than over-the-road tractors, but even 
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if only a fraction of those power units were tractor-trailer power units, it 
would still take many years for the entire fleet of trucks to be replaced with 
autonomous trucks at a rate of 5,000 trucks per year.   
● “I think [truck drivers will still be needed].  I might just put it a little 
differently based on how autonomous continues to evolve, and [if] we have 
these Hub and spoke models that [become dominant], and as a result and the 
nature of truck driving changes, but I do not think human beings are going 
away in a material way anytime soon.  And, by that, I mean 10 years.”             
-Interviewee 9.  The interviewee was discussing an operational model such as 
those employed by Embark (Ohnsman 2019) where autonomous trucks 
perform long distance shipping of loads between hubs, and a human driver 
performs last mile delivery.   
 
Most other interviewees also did not think that drivers would be put out of a job by 
autonomous trucks.  They agreed that there would still be a need for drivers, but that 
their responsibilities might change.  Rather than performing over-the-road functions, 
drivers might perform local deliveries in areas that were difficult for autonomous 
trucks to access.  Other drivers might perform switch yard duties or short-haul 
deliveries that would allow them to return home every night.   
● “I think that doomsday scenario where suddenly you have millions of truck 
drivers trying to find something else to do is probably not likely.”                    
-Interviewee 9.  The interviewee was discussing an autonomous truck pilot 
project that was unable to maintain operations but mentioned that the pilot 
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project had CDL drivers on staff to operate the trucks remotely from a control 
center.  This led to the discussion about still needing human drivers for the 
near future while autonomous truck technology develops and becomes more 
capable of handling challenging driving situations such as bad weather and 
urban environments. 
● “Maybe [companies will] retrain some of their current drivers into different 
types of roles in order to support the autonomous side. You are still going to 
need people who can monitor [the vehicles], who can dispatch [vehicles], and 
can maybe navigate [vehicles] remotely in more challenging scenarios.”                      
-Interviewee 8 
● “Drivers are aging out and the younger drivers do not want to leave families 
and go over the road… There is not a lot of appeal for young people to go into 
the [trucking] industry.  If you can keep people closer to home and have the 
[autonomous] trucks take the high mileage [routes], it is a win from a drivers’ 
perspective.” -Interviewee 5.  The interviewee was saying that drivers might 
see a situation where autonomous trucks took long haul routes and human 
drivers did local deliveries as a net benefit, since the human drivers could stay 
close to their homes. 
● “Maybe instead of having [a human] deliver it from point A to point B, there 
will be an increase in those people who understand how to operate the vehicle 
once it gets to its dock [and to] making sure if any maintenance that needs to 




One interviewee suggested that some non-driver positions and firms within the 
trucking industry would be eliminated.  These indirect labor positions consist of those 
whose responsibilities are to find and retain skilled labor will be in less demand.   
● “What I do is going to become less and less relevant as autonomous vehicles 
come to the forefront because I have been recruiting, training and managing 
drivers.  That is a big part of my responsibility, and then [so is] all the 
regulatory compliance goes along with it.” -Interviewee 11 
  
Proposition 5: Business Operations will change to take advantage of autonomous 
trucks’ strengths.  
 
Business Operations refer to the design and function of business activities that a firm 
engages in to generate revenue.  It is theorized that autonomous trucks will make 
operational processes more efficient.  This could help organizations implement lean 
operations through the reduction of inventory levels.  One interviewee suggested that 
this effect could be so pronounced that it prompts the redesign of physical distribution 
networks. 
• “I think that [autonomous trucking] definitely has some hidden benefits of a 
more consistent industry - down to the hour of receipt and shipment.”              
-Interviewee 8.  The interviewee was describing how autonomous trucks 
could be more consistent and flexible in terms of their pickup and delivery 
times than human driven trucks, which would allow for a decrease in safety 
stock in many organizations.   
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• “Right now, to put things in perspective, we spend hundreds of millions of 
dollars in our logistics business, and a lot of that is just moving [product] 
around.  [Our autonomous truck research] really changed how we look at the 
costs of production right now.  We would go and outfit some of our 
production lines to produce a specific product because it is cheaper to spend 
the 30 million dollars on a production line [in New York] than it is to ship 
from LA to New York. So we will outfit New York with this new 30 million 
dollar production line just so they can ship [the product] from New York 
instead.  [Autonomous trucks will] definitely shake everything up… You 
[will] probably start to see a very interesting kind of new [distribution] hub 
opening and [old hubs] closing.  With [electronic logging devices] and driver 
hour tracking a lot the [current] hub cities and distribution centers make sense.  
But start to imagine a truck that can drive through the night and does not have 
to stop for breaks.  Maybe we can use highways at times that may be [less 
safe] for humans but [are] safer for autonomous trucks, and [that] puts those 
key points of distribution and even production in different locations. It makes 
sense right now to produce and store things right in downtown Los Angeles, 
because to ship it is much more expensive compared to [producing and storing 
it].  Maybe there is some benefit of putting a facility in Kansas or Ohio [with 
autonomous trucks] - a place that is maybe not as exciting to live in – [but that 
has] talent to hire, and you can ship anywhere from [there] across the 
country.” -Interviewee 8.  The interviewee was discussing the fact that their 
business currently builds manufacturing centers close to their demand.  The 
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efficiencies of autonomous trucks might make it more optimal from a 
financial and operational perspective to locate manufacturing facilities further 
away from major population centers, where labor to operate the 
manufacturing centers is cheaper, and to use autonomous trucks to transport 
their goods to market.   
• “What we hear [will change with autonomous trucks] is that today you think 
of a driver going to a warehouse to pick up [a load] and driving that [load] 
across country to another warehouse or to a retail location.  What we are 
hearing is that model will potentially change where you might have a driver 
pick up from a warehouse – we will say it is going from St. Louis to Los 
Angeles – [with autonomous trucks] you might have a driver pick up [the 
load] in a suburb of St. Louis and drop it at a hub in St. Louis.  An 
autonomous truck would take it cross-country on the major highways and then 
[there would be] a delivery driver that would pick up outside of L.A. and take 
it to its final destination.  It would be more like [a Less-Than-Truckload] 
model with hubs and spokes.” -Interviewee 5 
 
Proposition 6: Autonomous truck adoption will cause a decrease in the number of 
road crashes.   
 
It is theorized that autonomous trucks will cause a lower number of road crashes than 
human-driven trucks do.  A majority of crashes have human error as a causal factor 
(NHTSA 2015).  An autonomous truck would remove that causal factor.  
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Interviewees agreed that autonomous trucks would likely be safer than human-driven 
trucks.   
● “[From our autonomous truck research] I think what you see are very good 
use cases of ways to use this technology. I think the industry can look at 
growing this segment and really seeing the value in terms of [what 
autonomous truck use] provides in safety to the people driving the truck, but 
also people around the trucks.” -Interviewee 8.  The interviewee was 
discussing internal conversations that their company had about autonomous 
truck pilot projects that they had witnessed, where a truck operated itself with 
a driver onboard as a backup in case something went wrong.   
● “I think that merging [autonomous trucks] together [with human drivers] to 
make things safer, where you have got the truck driver being more like the 
airline pilot [overseeing a plane on autopilot], is a real possibility.”                   
-Interviewee 7.  The interviewee was discussing the possibility of having a 
truck driver onboard an autonomous truck as an administrator and backup 
system in case of an emergency. 
● “Everything I have heard is [that insurance companies] believe that there will 







Proposition 7: Infrastructure changes will be needed in order for the full benefit of 
autonomous trucks to be realized. 
 
In this study’s context, Infrastructure refers to the United States’ roadway 
infrastructure such as roads and bridges.  The American Society of Civil Engineers 
gave the American roadway infrastructure system a “D” grade in the first half of 2021 
(ASCE 2021).  This indicates that roadway repairs and upgrades are needed, and that 
viewpoint was echoed by one of the interviewees who suggested that infrastructure 
changes are needed regardless of whether or not autonomous truck use becomes 
widespread.   
● “Infrastructure upgrades are going to be required regardless…”                         
-Interviewee 11.  The interviewee went on to say that they did not think 
autonomous vehicles would have any greater difficulty than a human driver in 
most roadway situations once the technology matured. 
 
The general sentiment was that autonomous trucks would be better utilized if 
infrastructure was upgraded to aid the technology.  Three interviewees specifically 
mentioned that dedicated autonomous vehicle lanes would help autonomous trucks 
reach their full potential, and Interviewee 7 even suggested a dedicated highway for 
autonomous trucks. 
● “I think that [autonomous truck use will] bring some infrastructure changes in 
terms of dedicated lanes for autonomous vehicles or different speed limits, or 
[possibly] different types of road and asphalt configurations.” -Interviewee 8 
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● “I think that [autonomous vehicle lanes] would probably work better than 
[having] cars merging in front of the autonomous vehicle.  There are so many 
factors that seem like something could go wrong where if [the autonomous 
vehicles] were in their own lane, you wouldn't necessarily have to worry about 
all of those factors.” -Interviewee 12 
● “I think infrastructure wise, certainly, you would need to look at how in some 
cities you have the high-occupancy vehicle lanes, perhaps [we need] special 
lanes dedicated to those types of vehicles.” -Interviewee 3.  Later in this same 
passage the interviewee brought up the challenge of fueling an autonomous 
truck, but that is discussed later in this section.   
● “I think the [federal government] has been talking about making [highway] 69 
an interstate from Laredo to Chicago. I do not see that as a big bonus for cars.  
Why not just build a strict autonomous truck lane?” -Interviewee 7 
 
Proposition 8: Ancillary businesses that support the trucking industry will be affected 
by autonomous truck use.  
 
The concept of the effects of autonomous truck use on support businesses grew 
organically out of conversations with the interviewees.  Ancillary businesses are 
businesses such as mechanical service centers and fuel stations that exist to serve 
human-driven trucks.  Even businesses such as fast-food franchises that earn part of 
their income from feeding long haul truck drivers could be negatively impacted.  
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These firms would need to adjust their business models in order to maintain their 
profitability.   
● “I have a buddy whose family owned a truck repair company. They were the 
only game in town between Springfield, Missouri and St. Louis. For any 
tractor-trailer that had an issue or needed some sort of maintenance, they were 
the company that was called. So, they had a couple hundred mile radius that 
they were getting calls on.  I do not know if they would, at least initially, be 
able to ramp up with staff or mechanics that could fix a lot of [problems with 
autonomous trucks] until they were it was proven that they were losing 
business by not having that [autonomous technician] on staff who can fix a 
different type of vehicle.” -Interviewee 3 
● “I think you are going to have to [have] a huge increase in [mechanics’] 
capabilities.  If you are a classic mechanic or a tow truck driver or a shop, you 
are going to have [to have] a pretty sizable component [of your workforce] 
that is going to be devoted to understanding machine code or software that has 
been written into the operation of that [autonomous truck] and being able to 
diagnose what is going on with the vehicle.  It is going to be an increase in a 
lot of the specialty [expertise] you need inside those mechanic shops.”               
-Interviewee 10 
 
One interviewee wondered about how autonomous vehicles would handle situations 
in which the driver traditionally served the vehicle.  For instance, truck drivers often 
refuel their trucks, and drivers call for tow trucks in the event of a break-down.  In the 
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case of a fuel station, the station might have to hire attendants to go out and perform 
service for the trucks – such as refueling the vehicle, checking the air in the tires, and 
other routine functions.  In the case of a breakdown, a tow truck driver might have to 
perform field diagnostics on the vehicle or make an adjustment to allow the 
autonomous truck to be towed.   
● “Does the [autonomous] truck go in and fuel itself or do the fueling providers 
come out and fuel the truck?” -Interviewee 6.  The interviewee was posing a 
question about how refueling operations would be conducted for a truck 
without a driver. 
● “What I mentioned in terms of breakdowns – we would like to think that is an 
infrequent occurrence, but it is not.  Currently, if you break down you can 
typically limp to the next exit or at least to the side of the road.  Would an 
autonomous tractor-trailer be able to do that?  Because, if one does is not able 
to do that if they sense that there is a malfunction, it shuts down immediately.” 
-Interviewee 6.  This was from later in the interview.  The interviewee was 
discussing how a driver can provide some support in the event of an 
equipment problem, and wondered how an autonomous vehicle would handle 
a malfunction.  A driver could also find a service center to try and quickly get 






Proposition 9: Widespread autonomous truck usage will change the market makeup 
of the trucking industry.   
 
It is theorized that the market conditions – the state of the trucking industry and the 
firms that operate with it – will be affected by autonomous truck adoption.  For 
example, one interviewee thought that the increased visibility offered from the 
technology that made autonomous trucking possible would be detrimental to non-
asset based third party logistics firms that primarily match available loads with 
available equipment and drivers. 
● “[Shippers are] going to know [where trucks are] if trucks go autonomous, 
especially with the [Electronic Logging Devices]. As soon as ELD’s become 
common information, everybody is going to know where the trucks are at.  If 
that technology goes commercial, and it will, it will… near eliminate the third 
party logistics world.  That whole mystery of where is the capacity – trucks - 
all that is going to go away.” -Interviewee 2.  The interviewee was discussing 
the effects of increasing visibility on the trucking industry.  The interviewee 
surmised that autonomous trucks’ ELD’s would broadcast their location to 
regulatory bodies and to their owners as soon as the truck was activated.  The 
interviewee also believed that the location information provided by the ELD’s 
would eventually become publicly accessible, which would do away with 




Another interviewee who is involved in the non-asset Third Party Logistics industry 
shared a similar sentiment.  The interviewee said that even though customers had the 
option to go direct to carriers, that they often used 3PL firms to have a human touch 
to the freight solution.  The interviewee said that the dynamic in their industry could 
greatly change if autonomous trucks offered a direct-to-consumer technology solution 
for freight scheduling. 
• “From a 3PL standpoint, autonomous in what sense?  That there does not have 
to be a driver in there? Then it is really to make this 3PL space technology 
based, because you have a lot of carriers going direct to customers but up until 
now customers still want that interaction with a person, if that makes sense. 
They still… I think that is why companies like Uber Trucking [have not] 
taken off as much as everyone thought it would. But I think it could have a big 
impact on the relationship from a 3PL standpoint that [the customers] have 
with these carriers once the autonomous vehicles really hit.” -Interviewee 1 
 
Interviewee 9 suggested that autonomous trucking might lower barriers to entry in 
trucking their statement about the lack of a driver interface potentially decreasing the 
cost of a power unit.   
● “I know that 60 to 80 percent of the metal material in a truck is there to 
support the human being piloting that truck. [If you] no longer need a human 
being is the cost of a power unit - a Class A power unit – [going to] drop 
materially?  And, if the price of power units drops materially does that 
127 
 
actually lower the barriers of entry and make it cheaper for new participants to 
come in?” -Interviewee 9 
 
The interviewee also speculated that larger firms might be early adopters of 
autonomous trucking technology and could use economies of scale to force smaller 
carriers out of the industry.   
● “Does the licensing [and regulations] around who is able to operate 
autonomously… become so prohibitively expensive that only the largest, most 
well-funded national carriers are able to take that first step and become early 
adopters?  And, if they become early adopters, does that give them such an 
instrumental cost advantage that it wipes out the rest of the industry that are 
comprised by [small] sub-6-truck fleet carriers?” -Interviewee 9.  The 
interviewee also suggested that elimination of smaller carriers would probably 
not be an immediate effect.  
 
Either of these two scenarios regarding barriers to entry would have a marked effect 
on the trucking industry’s competitive landscape through an affectation of the barriers 
to entry and threat of new entrants into the industry.  A further discussion of these 





Chapter 5 – Conclusion 
This chapter provides a summary of the goals and questions that were posited for this 
research, the methodology used, and the findings obtained. It also includes a 
reflection about the theoretical and practical contributions, the research limitations, 
and opportunities for further research. 
 
Research Objectives and Questions 
This study evaluated factors that influence business’ transportation decisions and 
addressed a shortcoming in autonomous vehicle research: factors that will affect 
autonomous truck adoption and how autonomous truck adoption might, in turn, affect 
transportation.   
 
This research grew out of a need to understand the decision-making procedures used 
in selecting business transportation solutions.  This was necessary because of the 
expected growth in autonomous vehicle use; specifically, that of autonomous trucks.  
Since autonomous truck adoption will be market driven, it is important to understand 
what business professionals’ transportation priorities are so that autonomous trucks 
can leverage these priorities. Additionally, trucking firms, their customers, and 
corporate transportation departments are not the only stakeholders in autonomous 
truck use.  Truck drivers, ancillary businesses, and the general public will also be 
affected by autonomous truck adoption.  Therefore, researchers and practitioners must 
be able to anticipate the effects that autonomous truck adoption could have on the 
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other stakeholders affected by this phenomenon.  The three Research Questions 
posited were: 
1. How do transportation professionals choose a transportation method or carrier 
for their business? 
2. Why would transportation professionals choose to adopt autonomous vehicles 
versus other transportation methods? 
3. How do transportation professionals expect their businesses to be affected by 
autonomous vehicles? 
Methodology 
Based on the research goals, an inductive methodology was selected because of a lack 
of research about this topic and a corresponding lack of existing hypotheses related to 
the Research Questions.  Inductive methodologies allow for generalizable statements 
to flow from the data, and this attribute matched the research goals of this 
dissertation.  The inductive approach used was Grounded Theory methodology 
(Glaser and Strauss 1999), which enables an iterative data collection and analysis 
process to address new findings and to take advantage of the unique expertise of a 
diverse sample of research participants.   
A research protocol was developed which included guidelines for selecting 
participants, collecting data, and analyzing the accumulated data.  Twelve 
professionals were interviewed from a diverse array of geographical and functional 
positions within the transportation industry.  These interviews were recorded and 
transcribed, and coding analysis was conducted using MaxQDA.  This led to a 
conceptual model that addressed Questions 1 and 2, and propositions that addressed 
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Question 3.  Validity was assured by using recommendations from the literature.  The 
findings of the research are summarized next.   
 
Research Question 1: How do transportation professionals choose a transportation 
method or carrier for their business? 
Research question 1 applied to transportation decision-making in a general sense that 
is not necessarily specific to autonomous vehicles.  It is applicable to any trucking 
decision, such as choosing a traditional truck or a carrier for a specific load.  Prior to 
beginning the research, the author expected that interviewees would favor the 
cost/service tradeoff aspect of a transportation solution as being the primary driving 
factor.  Although the findings identified “Cost” as widely discussed contributing 
factor to transportation adoption, the true cost of a solution is a complex topic that 
goes beyond direct operating costs.  The construct, “Cost,” was found to have several 
contributing constructs.  For example, insurance companies and the effect of legal 
liability appear to play a large role in transportation solution cost.   
 
The service level provided by a solution and the profit contribution generated by that 
service was found to play an important role in transportation selection.  Interviewees 
indicated that cost and service and the general tradeoff that occurs between them, is 
often the primary decision-making factor.  The prioritization of cost or service within 
that tradeoff depended upon the nature of the respondents’ respective businesses and 




An unexpected development was the importance of profit contribution to Third Party 
Logistics (3PL) companies.  Interviewees from these companies indicated that they 
sought to maximize the profit margin on their transportation activities, rather than 
simply paying attention to the cost and service level of a solution.  Responses from 
the interviewees suggest that due to customer knowledge of the trucking industry’s 
cost structure, the 3PL industry has a high bargaining power of buyers and that 3PL 
companies respond by opportunistically seeking bids which will yield higher profit 
margins.   
 
Other constructs, such as Safety, Public Acceptance, and Regulation, are believed to 
have indirect effects on transportation adoption.  That is, they primarily act through 
other constructs by means of their influence on those constructs, although respondents 
did indicate that Safety is a concern that is considered when making transportation 
decisions.   
 
Research Question 2: Why would transportation professionals choose to adopt 
autonomous vehicles versus other transportation methods? 
Interviewees indicated that autonomous trucks could enjoy a competitive advantage 
over human driven trucks in the areas of Cost and Service Level.  Three scenarios 
were described in Chapter 4 that would give autonomous trucks an edge.  They were: 
Same service level at a lower cost; higher service level at the same cost, or higher 




Dependability was identified as a concept that could have a positive or negative effect 
on autonomous trucks’ adoption. On one hand, transportation professionals expressed 
concern about the service dependability of human drivers and thought that 
autonomous trucks might operate at more regular schedules and be more flexible in 
terms of pickup and drop off times.  On the other hand, some respondents expressed 
concern over the physical dependability of autonomous trucks’ system, especially in 
hostile environments such as salty winter roads.   
 
Some interviewees also suggested that autonomous trucks could be safer than human 
driven trucks.  This could lead insurance companies to incentivize the use of 
autonomous trucks.  However, it is important to note that interviewees believed that 
autonomous trucks would become safer than current trucks only after the technology 
is stable and not immediately after their initial deployment.  Demonstration of safe 
autonomous truck operation could help to alleviate the fears of transportation 
managers and of the general public.  Further, safety and liability are tied to insurance.  
Therefore, a safer truck, which would hurt fewer people and result in less property 
damage, could lower an insurance company’s risk.  Insurance companies appear to 
have a large influence in the trucking industry, and insurance companies’ support of a 
transportation solution is believed to be positively associated with the adoption of that 
solution. 
 
Regulation could pose a challenge to autonomous truck adoption.  Interviewees 
suggested that governors might choose to court a wary populace by disallowing use 
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of autonomous trucks.  Current regulations have a large burden on the trucking 
industry, and that troublesome regulations relating to autonomous trucks could stymy 
their adoption.   
 
Research Question 3: How do transportation professionals expect their businesses 
to be affected by autonomous vehicles? 
Several interviewees indicated that if autonomous truck usage became widespread it 
would decrease the importance of non-asset based 3PL companies and corporate 
transportation managers.  Non-asset based 3PL professionals believed that the 
load/truck matching services that they provide could be handled by an electronic 
autonomous truck shipping portal because the autonomous trucks would have to 
provide real-time location and activity data to their controlling agencies.  Those 
agencies might be able to use their software to allow customers to schedule 
shipments.  Transportation managers deal with hiring, training and retaining drivers.  
If autonomous trucks were common, then the need for that function would be 
diminished.   
 
Questions remain about the effect of autonomous truck adoption on labor.  For the 
most part, interviewees said that sudden mass layoffs were unlikely.  Most seemed to 
think that autonomous trucks would initially augment the human driven truck fleet to 
offset the driver shortage.  As drivers retired, their functions would simply be 
replaced by autonomous trucks.  Some interviewees said that human drivers would 
probably still be needed in some capacity for a long time, even if they just performed 
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local delivery service, switchyard operations, or other activities which were 
impractical for autonomous trucks.   
 
Transportation infrastructure and support industries will likely be affected by 
autonomous truck adoption.  It was suggested that infrastructure upgrades are needed 
to make autonomous trucks widely feasible.  The perceived need for infrastructure 
improvements was more common among interviewees in the northern parts of the 
country.  One common infrastructure upgrade that was suggested was the addition of 
autonomous vehicle lanes to existing highways, but one interviewee went so far as to 
suggest that autonomous trucks might benefit from their own dedicated highways.  
Concerns about ancillary industries centered around companies such as service 
centers and fueling stations.  Service stations might not be well-equipped to handle 
the complexity of an autonomous truck if it needed to be repaired.  One interviewee 
very poignantly asked how an autonomous truck would be refueled if there was not a 
driver onboard the vehicle.   
 
This technology might change the physical structure of outbound distribution 
networks.  Less expensive road transportation or faster road transportation might 
present companies with a savings opportunity if they move distribution centers out of 
major cities and run more frequent shipments to retail centers in those cities.  One 
interviewee described the system as a hub and spoke model.  Less expensive long 
distance transportation options might also be a benefit to lean systems operations.  
Manufacturers could push safety stocks to lower levels and run more frequent 
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replenishments if trucking costs decreased and service levels simultaneously 
improved.  Some of the safety stock held in inventory would essentially be shifted to 
inventory in transit, rather than being held at the point of manufacturing.  A decrease 
in transportation cost with an improvement in service levels might also allow for 
fewer, more centralized production centers in a production and distribution network.  
Larger production centers could better realize scale economies, which would decrease 
per unit production costs.  Companies that realized these scale economy benefits and 
effectively shared them with supply chain partners would make their supply chains 
more competitive in their markets.   
 
The competitive landscape of the trucking industry might be affected as a result of 
changes of barriers to entry arising from autonomous truck use.  Considering this 
concern in context with a suggestion about the effect that direct-to-customer 
scheduling technology based around autonomous trucks could have on the Third 
Party Logistics industry, it is theorized that one of two possible scenarios could 
become reality.  The first scenario is that autonomous trucks, and technology such as 
direct-to-customer scheduling tools, could democratize the trucking industry.  It 
would allow entrepreneurs who do not possess a Commercial Driver’s License to 
purchase an autonomous truck and put that truck to work transporting freight.  The 
industry could see lower barriers to entry, and a proliferation of small carriers 
operating on a for-hire basis using direct-to-customer scheduling platforms to secure 




Another possible scenario is the opposite of lowered barriers to entry.  If liability for 
the operation of the truck falls on the truck’s owner, and autonomous trucks are 
highly regulated with expensive licensing and inspection procedures in place for 
autonomous operators, it could be that only large, well-funded carriers could afford to 
purchase autonomous trucks.  Those carriers could then undercut smaller operators 
and force many of them out of business.  With smaller carriers no longer taking up 
their parts of the market share, the trucking industry could become an oligopoly in 
which a small number of large firms dominate the market.   
Theoretical and Practical Contribution 
This study provides contributions to both theory and practice in the areas of 
transportation and supply chain management.  In regard to theory, it addresses a need 
for future-oriented qualitative research in the logistics field that was described by 
Näslund (2002).  The research also brings an empirical, practitioner-focused 
methodology to the problem of autonomous truck adoption, filling a gap identified in 
the literature review.   The adopt vs. do not adopt decision from Rogers Diffusion of 
Innovation theory, which was described in Chapter 1, was applied in the trucking 
industry.   
A vignette into how professionals in the transportation industry view innovation and 
their willingness or unwillingness to embrace that innovation is also presented.  The 
research propositions and models developed in the dissertation examine practitioners’ 
decision-making priorities involving trucking.  Research surrounding autonomous 
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vehicle benefits often assumes high market penetration rates as a prerequisite for 
realizing those benefits.   
 
If society, as a whole, wishes to see this innovation adopted, an understanding of 
practitioners’ priorities and perceptions of autonomous trucks can be used to make the 
case for their adoption stronger from equipment, regulatory, and marketing 
perspectives.  A parsimonious model can also help future researchers evaluate 
autonomous trucks and explain how transportation professionals prioritize constructs 
relating to their decisions, as well as how those constructs influence one another.  The 
analysis demonstrated that there are different innovation curves at the individual, 
firm, and industry levels and gave a starting point for future research into this topic.  
Questions 1 and 2 evaluated the status quo of the phenomenon and then extrapolated 
trends uncovered in those questions to the future in Question 3.   
 
In terms of practice, the findings are useful for industry professionals.  Knowledge of 
the decision-making priorities of transportation professionals from a diverse array of 
firms and geographic locations can aid both transportation providers and customers in 
making more informed choices that can provide greater value to their organizations.  
Additionally, the results shed light on potential avenues to encourage a successful 
adoption of autonomous trucks.  It is hoped that this insight will benefit all 
stakeholders of autonomous truck adoption.  Researchers and companies developing 
autonomous trucks can use this framework to tailor their activities to design their 
products to provide maximum value in areas in which those products might best 
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exploit a competitive advantage.  Companies interested in adopting autonomous 
trucks might use this information to see how to most effectively deploy these vehicles 
without a detrimental effect on their labor forces or firm reputations, all while 
maximizing the benefits that autonomous trucks might provide.   
 
It is the author’s hope that this study will help to guide researchers, practitioners, 
policymakers, and the general public to live harmoniously with this new technology 
and with each other, rather than turning what could be a beneficial invention into a 
point of contention.  Further, the author hopes that this study will demonstrate the 
benefit of industry and academic partnerships as a means of thoughtfully advancing 
the transportation, logistics, and supply chain management fields.   
Limitations and Future Research 
Being an inductive interview study, the conclusions and propositions reached in this 
research may not be generalizable.  The goal was to perform an exploratory analysis 
of the phenomenon in question and identify relationships between constructs and the 
phenomenon of interest.  A deductive research study is needed to test the 
generalizability of the conclusions reached in this study.  The conclusions stated by 
the researcher are only based on theorizing about available information uncovered 
from the interviews with the study participants.  A different methodological approach 
would be required to make deterministic predictions about future relationships among 
the constructs.  Additionally, the views provided by the transportation professionals 
139 
 
in the interviews represent their opinions at the time that the interviews were 
conducted.  
 
A geographically and functionally diverse sample was used in order to increase 
external validity.  However, representatives from autonomous trucking companies, 
such as TuSimple and Embark, and manufacturers of autonomous trucks were not 
able to be included due to multiple failed contact attempts and owing to the fact that 
autonomous trucks are a new technology, not many of these firms exist yet.   
 
The estimated required sample size for this study was 15 interviewees but theoretical 
saturation was reached at 12 interviewees.  By the 12th interviewee, no new insights 
were being uncovered, and continued interviews served to validate what previous 
interviewees had said. 
 
Qualitative research authorities such as Seidman (2013) and Chun Tie, et al. (2013) 
suggest that multiple authors should code interviews in order to increase the academic 
rigor of interview and Grounded Theory studies.  Because this study was a doctoral 
dissertation, the researcher was unable to utilize a second author.  Replicating this 
study with a second author and a different sample could provide new insights.   
 
The researcher found that it was difficult to make directional conclusions about the 
relationships between the constructs because interviewees had different opinions on 
the relationships.  When this was the case, an attempt was made to explain both 
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possible directions of the relationship in question.  Future research could focus on the 
directionality of the relationships between the constructs.   
 
Only one professional from each firm was interviewed, which had the effect of 
making the unit of analysis the individual interviewee rather than the firm.  A case 
study approach evaluating one company that has adopted or experimented with 
autonomous trucks, and that allowed for participation from multiple representatives 
from within that company, would be a valuable tool to gain greater insight into 
perceptions and behavior at the firm level.  However, since examples of autonomous 
truck adoption are still rare, this was not practical for this study.   
 
The moderating effect of the nature of the transportation professional’s company, 
such as a Less-Than-Truckload (LTL) vs. a Truckload (TL) shipper, on the direction 
of the relationships between constructs in the conceptual model, and upon the 
precedence of the constructs in their effects on Adoption, was not evaluated in this 
study.  It is possible that different professionals from different types of firms 
connected to the transportation industry would place different weights upon the 
constructs.  Additionally, the direction of the relationships between constructs may be 
different, depending upon the type of firm that the transportation professional works 







Some natural lines of inquiry present themselves for future research addressing and 
extending beyond what was mentioned in the discussion of Limitations.  Research 
including representatives from autonomous trucking firms might provide new insight 
into the capabilities of these vehicles.  Once more information about autonomous 
trucks is available, deductive research methodologies and statistical methods should 
be used to test the generalizability of the construct relationships proposed in this 
study’s conceptual model.  The directions of the relationships between constructs is 
also a topic for future investigation. 
 
Triangulation methodologies in which quantitative and qualitative research methods 
are brought to bear on the same phenomenon also offer a tantalizing research 
opportunity.  The identification of Cost and Service Level as possible advantageous 
constructs of autonomous trucks lend themselves to simulation modeling as a means 
of evaluating the possible effects of autonomous truck adoption at the firm level, 
using differing autonomous truck penetration rates into a trucking firm’s fleet.   
 
A network design project to examine the implications of autonomous truck 
deployment in a logistics network could shed light on the cost and service tradeoffs at 
play between transportation and warehousing costs.  Cost and service level data for 
autonomous trucks would be needed for such a project.  This project would also 
require metrics commonly used for network design such as: production data for the 
supply chain being evaluated, demand levels and locations, inventory policies, 
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available manufacturing and warehousing locations, and current transportation 
statistics.  This project, if completed, could provide quantitative data to evaluate the 
network-wide benefits of autonomous truck use, and could be used to compare the 
effects of autonomous truck adoption on service times, inventory levels, and 
operational costs compared to current systems.   
 
Research to address the weights of the constructs could be conducted using an 
expanded sample that segregates the participants by the type of firm that they work 
in.  This type of study could allow for research into the moderating factor that the 
nature of the transportation professional’s firm plays in their perception of the 
direction of the relationships among constructs in the conceptual model, as well as the 
weights that professionals place on the constructs in the model. 
  
A study of the effects on truck driving labor and on ancillary businesses that support 
the trucking industry would offer insight into the full effects of autonomous trucking 
on the ground transportation system in the United States.  The findings regarding the 
displacement rather than replacement of truck drivers, as well as the affectation of 
support businesses such as fuel depots and service centers, were unexpected.  
Therefore, these propositions were not examined in great detail.   
 
Conclusion 
Autonomous trucks promise to be a transformative development in the ground 
transportation world.  If and how the benefits of this innovation are realized is up to 
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market forces that will drive the adoption and deployment of the technology.  An 
understanding of these market forces is necessary for autonomous trucks to be used to 
their full potential and in a way that is beneficial to the entire ground transportation 
industry.  A technology such as this has the potential to benefit all stakeholders in the 
ground transportation industry, and its initial deployment should not be squandered 
for a lack of understanding of the true perceived benefits and drawbacks to different 
stakeholders within the industry.   
 
This study identified relationships among constructs that affect transportation 
decisions and how those constructs may affect autonomous truck adoption.  
Additionally, several propositions about how the trucking industry could be affected 
by widespread autonomous truck adoption are offered.  This dissertation should not 
be viewed as an end in itself.  Rather, it should serve as a starting point that can be 
leveraged for academics and practitioners to make the best of this opportunity that is 












AFDC. "Alternative Fuels Data Center: Maps and Data - Average Annual Vehicle  
Miles Traveled of Major Vehicle Categories." EERE: Alternative Fuels Data 
Center Home Page. Last modified March 14, 2018. 
https://www.afdc.energy.gov/data/10309. 
ASCE. "Roads." ASCE's 2021 Infrastructure Report Card |. Last modified April 16,  
2021. https://infrastructurereportcard.org/cat-item/roads/. 
Beamon, Benita M. "Measuring supply chain performance." International Journal of  
Operations & Production Management 19, no. 3 (1999), 275-292. 
doi:10.1108/01443579910249714.  
Bernard Bracy, Jill M., Ken Q. Bao, and Ray A. Mundy. "Highway infrastructure and  
safety implications of AV technology in the motor carrier industry." Research 
in Transportation Economics 77 (October 2019), 100758. 
doi:10.1016/j.retrec.2019.100758.  
Birks, Melanie, and Jane Mills. Grounded Theory: A Practical Guide. Thousand  
Oaks: SAGE, 2015.  
Bowersox, Donald; Closs, David; Bowersox, John; and Cooper, M. Supply Chain  
Logistics Management. Asia Higher Education Business & Economics 
Operations and Decision Sciences, 2020.  
Boyle, Michael J. "Infrastructure Definition." Investopedia. Last modified March 25,  
2021. https://www.investopedia.com/terms/i/infrastructure.asp. 




Charmaz, Kathy, J. A. Smith, Rom Harre, and Luk V. Langenhove. “Chapter 3:  
Grounded Theory” In Rethinking Methods in Psychology, 27-49. Thousand  
Oaks: SAGE, 1996. 
Chun Tie, Ylona; Melanie Birks, and Karen Francis. “Grounded theory research: A  
design framework for novice researchers.” SAGE Open Medicine 7 (2019), 
205031211882292. doi:10.1177/2050312118822927. 
Corporate Finance Institute. "Business Operations - Overview, Examples, How To  
Improve." Corporate Finance Institute. Last modified June 26, 2020. 
https://corporatefinanceinstitute.com/resources/knowledge/strategy/business-
operations/. 
"Definition of DEPENDABLE." Dictionary by Merriam-Webster: America's Most- 
trusted Online Dictionary. Accessed May 17, 2021. https://www.merriam-
webster.com/dictionary/dependable. 
"Definition of INSURANCE." Dictionary by Merriam-Webster: America's Most- 
trusted Online Dictionary. Accessed March 5, 2021. https://www.merriam-
webster.com/dictionary/insurance. 
"Definition of LABOR." Accessed March 17, 2021. https://www.merriam- 
webster.com/dictionary/labor. 
"Definition of LIABLE." Dictionary by Merriam-Webster: America's Most-trusted  
Online Dictionary. Accessed March 5, 2021. https://www.merriam-
webster.com/dictionary/liable. 
"Definition of regulation." Dictionary by Merriam-Webster: America's most-trusted  
146 
 
online dictionary. n.d. https://www.merriawebster.com/dictionary/regulation. 
"Definition of RELIABLE." Dictionary by Merriam-Webster: America's Most-trusted  
Online Dictionary. Accessed March 12, 2021. https://www.merriam-
webster.com/dictionary/reliable. 
"Definition of REQUIREMENT." Dictionary by Merriam-Webster: America's Most- 
trusted Online Dictionary. Accessed March 31, 2021. https://www.merriam-
webster.com/dictionary/requirement. 
"Definition of safety." Dictionary by Merriam-Webster: America's most-trusted  
online dictionary. n.d. https://www.merriam-webster.com/dictionary/safety. 
"Definition of SECURITY." Accessed March 12, 2021. https://www.merriam- 
webster.com/dictionary/security. 
Dye, Felicia. "What Are Market Conditions? (with Pictures)." WiseGEEK: Clear  
Answers for Common Questions. Last modified February 4, 2021. 
https://www.wise-geek.com/what-are-market-conditions.htm. 
Egan, Lauren. "White House Urges Americans Not to Hoard Gas As Hacked Pipeline  
Remains Shut." NBC News. Last modified May 12, 2021. 
https://www.nbcnews.com/politics/white-house/white-house-urges-americans-
not-hoard-gas-hacked-pipeline-remains-n1267031. 
Edmondson, Catie. "What Does a Trucker Look Like? It's Changing, Amid a Big  
Shortage." New York Times, July 28, 2018. 
https://www.nytimes.com/2018/07/28/us/politics/trump-truck-driver-
shortage.html.  
Fagnant, Daniel J., and Kara Kockelman. "Preparing a nation for autonomous  
147 
 
vehicles: opportunities, barriers and policy recommendations." Transportation 
Research Part A: Policy and Practice 77 (2015), 167-181. 
doi:10.1016/j.tra.2015.04.003. 
Fisher, Marshall L. 1997. "What is the Right Supply Chain for Your Product?"  
Harvard Business Review 75 (2): 105. 
FMCSA. "Summary of Hours of Service Regulations | FMCSA." Federal Motor  
Carrier Safety Administration. Last modified July 17, 2020. 
https://www.fmcsa.dot.gov/regulations/hours-service/summary-hours-service-
regulations. 
Hammar, Erik, Bjorn Aberg, Christian Loewe, and Anders Melander. "Consumer  
behavior and public acceptance to the introduction of a congestion charge in 
Gothenburg." May 2013. https://www.diva-
portal.org/smash/get/diva2:626184/FULLTEXT01.pdf.  
Glaser, B. G. (1965). The Constant Comparative Method of Qualitative Analysis.  
Social Problems, 12(4), 436-445. 
https://doi.org/10.1525/sp.1965.12.4.03a00070 
Glaser, Barney G.; and Anselm L. Strauss. The Discovery of Grounded Theory:  
Strategies for Qualitative Research. Hawthorne, NY: Aldine de Gruyter,  
1999.  
Green, Helen E. "Use of theoretical and conceptual models in qualitative research."  
Nurse Researcher 21, no. 6 (2014), 34-38. doi:10.7748/nr.21.6.34.e1252. 




Haboucha, Chana J.; Robert Ishaq, and Yoram Shiftan. "User preferences regarding  
autonomous vehicles." Transportation Research Part C: Emerging 
Technologies 78 (2017), 37-49. doi:10.1016/j.trc.2017.01.010.  
Hamilton II, Lawrence; and Jeffrey R. Seul. "United States: Buckle Up: Autonomous  
Commercial Vehicles Are Coming To A Road Near You." Mondaq Business 
Briefing, August 18, 2017.  
IIHS - Insurance Institute for Highway Safety. "Large Trucks." IIHS. Last modified  
December 2017. https://www.iihs.org/iihs/topics/t/large-
trucks/fatalityfacts/large-trucks. 
Jacobs, F. R., Richard B. Chase, and Nicholas J. Aquilano. Operations and Supply  
Management, 5th ed. 2014. PDF e-book.  
Jeong, Yihyun, and Natalie Allison. "Nashville Bombing Froze Wireless  
Communications, Exposed 'Achilles' Heel' in Regional Network." MSN. Last 
modified December 29, 2020. https://www.msn.com/en-us/news/us/nashville-
bombing-froze-wireless-communications-exposed-achilles-heel-in-regional-
network/ar-BB1cjV6M. 
Jones, Roger. “Why Do Qualitative Research?” Bmj 311, no. 6996 (January 1995):  
2–2. https://doi.org/10.1136/bmj.311.6996.2. 
Klein, Gary. “Research Guides: Management: Business Source Premier.” Business  
 Source Premier - Management - Research Guides at Willamette University. 
 Williamette University, 2014. 
 https://libguides.willamette.edu/c.php?g=56940&p=367090. 
Kolczynski, Phillip J. "Aviation Product Liability." AVweb. Last modified October  
149 
 
19, 2001. https://www.avweb.com/aviation- 
news/aviation-product-liability/. 
LaGore, Rick. "Freight Contract Rates Vs Spot Rates - Comprehensive Guide." InTek  
Freight and Logistics Blog - Intermodal, Trucking,  
Transportation Mgmt. Accessed March 14, 2021. https://blog.intekfreight-
logistics.com/freight-contract-rates-vs-spot-rates-comprehensive-guide. 
Lee, Allen S. "Integrating Positivist and Interpretive Approaches to Organizational  
Research." Organization Science 2, no. 4 (1991), 342-365. 
doi:10.1287/orsc.2.4.342.  
Liedtke, Michael; and Tom Krishner. "Tesla Expects to Have Fully Self-driving Cars  
by Next Year." PBS NewsHour. Last modified April 22, 2019. 
https://www.pbs.org/newshour/economy/tesla-set-to-unveil-fully-self-driving-
car-technology. 
Lockström, M.; Schadel, J.; Harrison, N.; Moser, R.; & Malhotra, M. K. (2009).  
Antecedents to supplier integration in the automotive industry: A multiple-
case study of foreign subsidiaries in China. Journal of Operations 
Management, 28(3), 240-256. https://doi.org/10.1016/j.jom.2009.11.004 
Lomborg, Kirsten; and Marit Kirkevold. "Truth and Validity in Grounded Theory - a  
reconsidered realist interpretation of the criteria: fit, work, relevance, and 
modifiability." Nursing Philosophy 4 (2003), 189-200.  
Mann, Charlie. "The Laws and Liabilities of Autonomous Vehicles." The Cornell  




Matthews, Kayla. "What Are the Most Profitable Trucking Jobs in 2020?"  
FreightWaves. Last modified February 11, 2020. 
https://www.freightwaves.com/news/what-are-the-most-profitable-trucking-
jobs-in-2020. 
Middleton, Fiona. "Reliability Vs Validity in Research | Differences, Types and  
Examples." Scribbr. Last modified June 26, 2020. 
https://www.scribbr.com/methodology/reliability-vs-validity/. 
Mosquet, Xavier; Thomas Dauner, Nikolaus Lang, Nichael Rubmann, Antonella Mei-
 Pochtler, Rakshita Agrawal, and Florian Schmieg. "Revolution in the driver’s  
seat: The road to autonomous vehicles." Boston Consulting Group 11 (2015). 
Näslund, Dag. "Logistics needs qualitative research – especially action research."  
International Journal of Physical Distribution & Logistics Management 32, 
no. 5 (2002), 321-338. doi:10.1108/09600030210434143.  
NHTSA. "Automated Vehicles for Safety." National Highway Transportation Safety  
Administration. Last modified June 15, 2020. 
https://www.nhtsa.gov/technology-innovation/automated-vehicles. 
NHTSA. Critical Reasons for Crashes Investigated in the National Motor Vehicle  
Crash Causation Survey. National Highway Traffic Safety Administration, 
2015. https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/812115. 
NSC. "When Convenience is Dangerous." National Safety Council - Our Mission is  









Patton, Michael Q. Qualitative Research & Evaluation Methods, 3rd ed. Thousand  
Oaks: Sage, 2002.  
"Profit." Cambridge Dictionary | English Dictionary, Translations & Thesaurus.  
Accessed March 25, 2021. 
https://dictionary.cambridge.org/dictionary/english/profit. 
Ralph, Nicholas; Melanie Birks; and Ysanne Chapman. "The Methodological  
Dynamism of Grounded Theory." International Journal of Qualitative 
Methods 14, no. 4 (2015), 160940691561157. 
doi:10.1177/1609406915611576.  
Raj, Alok, J. A. Kumar, and Prateek Bansal. "A multicriteria decision making  
approach to study barriers to the adoption of autonomous vehicles." 
Transportation Research Part A: Policy and Practice 133 (2020), 122-137. 
doi:10.1016/j.tra.2020.01.013.  
Robinson, Adam. "INFOGRAPHIC: The Cost of Operating a Truck." SONAR. Last  
modified September 11, 2020. https://sonar.freightwaves.com/freight-market-
blog/operating-a-truck-infographic. 
Sahin, Ismail. "Detailed Review of Rogers' Diffusion of Innovations Theory and 
 Educational Technology-Related Studies Based on Rogers' Theory." The 
 Turkish Online Journal of Education Technology 5, no. 2 (April 2006), 14-23.  
152 
 
Schalit, Simon, and Joannes Vermorel. "Service Level Definition (Supply Chain)."  
Quantitative Supply Chain - Predictive Optimization Software. Last modified 
March 2014. https://www.lokad.com/service-level-definition. 
Schoettle, Brandon; and Michael Sivak. "A survey of public opinion about connected  
vehicles in the U.S., the U.K., and Australia." 2014 International Conference 
on Connected Vehicles and Expo (ICCVE), 2014. 
doi:10.1109/iccve.2014.7297637.  
Scott, Gordon. "Porter's 5 Forces Definition." Investopedia. Last modified February  
22, 2020. https://www.investopedia.com/terms/p/porter.asp. 
Seidman, Irving. Interviewing as Qualitative Research: A Guide for Researchers in  
Education and the Social Sciences, 4th Ed. New York: Teachers College 
Press, 2013.  
Siegle, Del. "Convenience Sampling | Educational Research Basics by Del Siegle."  
Home | Educational Research Basics by Del Siegle. Accessed 
November 6, 2018. https://researchbasics.education.uconn.edu/convenience-
sampling/#. 
Silverman, Robert; and Thomas Kwiatkowski. "Research Fundamentals: III.  
Elements of a Research Protocol for Clinical Trials." Academic Emergency 
Medicine 5, no. 12 (1998), 1218-1223. doi:10.1111/j.1553-
2712.1998.tb02698.x.  
Subaru. "EyeSight." Subaru of America, Inc. Last modified 2019.  
https://www.subaru.com/engineering/eyesight.html. 
Suddaby, Roy. "From the Editors: What Grounded Theory is Not." Academy of  
153 
 
Management Journal 49, no. 4 (2006), 633-642. 
doi:10.5465/amj.2006.22083020.  
Technopedia. "What is an Autonomous Car? - Definition from Techopedia."  
Techopedia.com. Last modified 2018. 
https://www.techopedia.com/definition/30056/autonomous-car. 
Tewari, Anurag. “Upstream Supply Chain Vulnerability, Robustness and Resilience:  
a Systematic Review of Literature,” 2017. 
Twin, Alexandra. "Competitive Advantage: What Gives Companies an Edge."  
Investopedia. Last modified March 21, 2021. 
https://www.investopedia.com/terms/c/competitive_advantage.asp. 
UCSF. "Clinical Trial Protocol Development." Clinical Research Resource HUB.  
Last modified October 3, 2017. https://hub.ucsf.edu/protocol-development. 
Wayland, Michael. "GM's Cruise Plans to Test Unmanned Self-driving Cars This  
Year in San Francisco." CNBC. Last modified October 15, 2020. 
https://www.cnbc.com/2020/10/15/gm-cruise-to-begin-testing-unmanned-
autonomous-vehicles-this-year.html. 
Williams, Nathan, and Dan Murray. "An Analysis of the Operational Costs of  
Trucking: 2020 Update." TruckingResearch.org. Last modified November 
2020. https://truckingresearch.org/wp-content/uploads/2020/11/ATRI-
Operational-Costs-of-Trucking-2020.pdf. 
Zeziulin, D. V. D.; Yu Tyugin; K. M. Shashkina; V. A. Kuzmichev; and P. O.  
154 
 
Beresnev. "Autonomous electric commercial vehicle for difficult operating 
conditions." IOP Conference Series: Materials Science and Engineering 386 





Appendix 1: Definitions from Structured Literature Review 
 
Topic Description 
Aerospace Deals with aerospace engineering or operations 
AV Adoption Deals with using autonomous vehicles 
Book Review Reviews a book or article 
Cinemetography Discusses filming or film production 
Consumer Behavior Discusses customer preferences or buying patterns 
Cyber Security Discusses security of electronic media 
Data Analytics Discusses data mining and analysis 
Economics Discusses economics and finance 
Engineering Discusses physical or electronic product design 
Environmental Discusses environmental effects of tech or processes 
Epistemology Discusses research and knowledge 
Ethics Discusses moral concerns  
Gender Studies Discusses gender social theory 
Hospitality Management Discusses hotel and service management 
Human Factors Discusses human behavior 
Innovation Diffusion Discusses innovation diffusion theory / marketing cycle 
Insurance Discusses insurance issues 
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Legal Discusses laws, legal issues, and regulation 
Network Routing Discusses physical / logistics network design 
Operations Research Discusses production and operations management 
Organizational Behavior Discusses organizational psychology / sociology 
Parking / Road Use Discusses parking and road design 
Platooning Discusses semi truck platoon operations 
Public Perception Discusses public view of products 
Public Policy Discusses public policy decisions 
Retailing Discusses selling and distribution of products 
Risk Management Discusses risk tradeoff decisions or mitigation 
Safety Discusses vehicle or road safety considerations 
Unclear Topic not clearly discernable / too broad 
Vehicle Ops Discusses vehicle operational concerns 
Vehicle Purchase Decisions   Discusses consumer purchase choices 
 
Methodology Description 
Book Review Discusses a book or article 
Case Study Discusses a specific case 
Discussion of Study Reviews a study 
Editorial Opinion / Editorial piece 
Experimental Controlled experimental design 
Conceptual Conceptual model  
Mixed Methodology Used triangulation or multiple methodologies 
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Qualitative Unspecified qualitative study 
Quant Model Mathematical modeling study 





Appendix 2: Structured Literature Review Papers 
Abe, Ryosuke. "Introducing autonomous buses and taxis: Quantifying the 
potential benefits in Japanese transportation systems." Transportation 
Research Part A: Policy and Practice 126 (2019), 94-113. 
doi:10.1016/j.tra.2019.06.003.  
 
Albesa, Joan, and Manel Gasulla. "Occupancy and Belt Detection in Removable 
Vehicle Seats Via Inductive Power Transmission." IEEE Transactions on 
Vehicular Technology 64, no. 8 (2015), 3392-3401. 
doi:10.1109/tvt.2014.2356443.  
 
Alessandrini, Adriano, Andrea Campagna, Paolo D. Site, Francesco Filippi, and 
Luca Persia. "Automated Vehicles and the Rethinking of Mobility and 
Cities." Transportation Research Procedia 5 (2015), 145-160. 
doi:10.1016/j.trpro.2015.01.002.  
 
Alvarado-Iniesta, Alejandro, Jorge L. García-Alcaraz, Manuel Piña-Monarrez, 
and Luis Pérez-Domínguez. "Multiobjective optimization of torch brazing 
process by a hybrid of fuzzy logic and multiobjective artificial bee colony 
algorithm." Journal of Intelligent Manufacturing 27, no. 3 (2014), 631-
638. doi:10.1007/s10845-014-0899-2.  
 
Andersson, Ulf, Fredrik Broström, and Thomas Gustafsson. "Tyre parameter 
estimation based on control of individual wheel drives." International 
Journal of Vehicle Autonomous Systems 12, no. 3 (2014), 247. 
doi:10.1504/ijvas.2014.063025.  
 
Angelopoulou, Maria E., and Christos-Savvas Bouganis. "Vision-Based 
Egomotion Estimation on FPGA for Unmanned Aerial Vehicle 
Navigation." IEEE Transactions on Circuits and Systems for Video 
Technology 24, no. 6 (2014), 1070-1083. doi:10.1109/tcsvt.2013.2291356.  
 
Arantes, Marcio D., Claudio F. Toledo, Brian C. Williams, and Masahiro Ono. 
"Collision-Free Encoding for Chance-Constrained Nonconvex Path 





Arinze, Bay. "Forecasting the Impact of Self-Driving Vehicles on US 
Employment in the Road Transportation Industry Using the Technology 
Diffusion Model." Proceedings for the Northeast Region Decision 
Sciences Institute (NEDSI), January 2016, 1-6.  
 
Bahles, Michael, and Gina Cook. "Car Motivations in the Young Target Group: 
An International Perspective." Central European Business Review 6, no. 3 
(2017), 3-15. doi:10.18267/j.cebr.182.  
 
Bansal, Prateek, and Kara M. Kockelman. "Forecasting Americans’ long-term 
adoption of connected and autonomous vehicle technologies." 
Transportation Research Part A: Policy and Practice 95 (2017), 49-63. 
doi:10.1016/j.tra.2016.10.013.  
 
Bansal, Prateek, Kara M. Kockelman, and Amit Singh. "Assessing public 
opinions of and interest in new vehicle technologies: An Austin 
perspective." Transportation Research Part C: Emerging Technologies 67 
(2016), 1-14. doi:10.1016/j.trc.2016.01.019.  
 
Bardt, Hubertus. "Autonomous Driving — a Challenge for the Automotive 
Industry." Intereconomics 52, no. 3 (2017), 171-177. doi:10.1007/s10272-
017-0668-5.  
 
Barton, Brad, and Rai Sajay. "WHO SHOULD AUDIT THE CONNECTED 
CAR?: Today's high-tech vehicles pose complex risks beyond the driver's 
control." Internal Auditor 14, no. 5 (October 2017), 17-19.  
 
Bert, Ray. "Driverless: Intelligent Cars and the Road Ahead." Civil Engineering 
87, no. 2 (February 2017), 78.  
 
Bigelow. "THE PARKING GARAGE OF THE FUTURE: BIG MAKEOVER 
COMING IN AUTONOMOUS AGE." Journal of Property Management 
81, no. 6 (November/December 2016), 4-4.  
 
Blau, John. "Apple and Google Hope to Slide Into the Driver's Seat." Research 




Blitz, Amy, and Khurram Kazi. "Mapping technology roadblocks and 
opportunities in the transportation revolution." Strategy & Leadership 47, 
no. 4 (2019), 43-46. doi:10.1108/sl-04-2019-0059.  
 
Boysen, Nils, Stefan Schwerdfeger, and Felix Weidinger. "Scheduling last-mile 
deliveries with truck-based autonomous robots." European Journal of 
Operational Research 271, no. 3 (2018), 1085-1099. 
doi:10.1016/j.ejor.2018.05.058.  
 
Brito, Mario P., Ronald S. Lewis, Neil Bose, and Gwyn Griffiths. "Adaptive 
Autonomous Underwater Vehicles: An Assessment of Their Effectiveness 
for Oceanographic Applications." IEEE Transactions on Engineering 
Management 66, no. 1 (2019), 98-111. doi:10.1109/tem.2018.2805159.  
 
Browning, John G. "Emerging Technology and Its Impact on Automotive 
Litigation." Defense Council Journal 81, no. 1 (January 2014), 83-90.  
 
Buigues, Pierre A. "A driver in every car: when the auto industry says jump, do 
governments say “how high?”." Journal of Business Strategy 38, no. 4 
(2017), 3-10. doi:10.1108/jbs-06-2016-0055.  
 
Cao, Zhong, Diange Yang, Kun Jiang, Shaobing Xu, Sijia Wang, Minghan Zhu, 
and Zhongyang Xiao. "A geometry-driven car-following distance 
estimation algorithm robust to road slopes." Transportation Research Part 
C: Emerging Technologies 102 (2019), 274-288. 
doi:10.1016/j.trc.2019.03.009.  
 
Chang, Eric. "OBAMACARS: Applying an Insurance Mandate to Manufacturers 
of Fully Autonomous Vehicles." George Washington Law Review 87, no. 
4 (July 2019), 973-995.  
 
Chang, Norman, Stephen Pan, Karthik Srinivasan, Zhigang Feng, Wenbo Xia, 
Tim Pawlak, and David Geb. "Emerging ADAS Thermal Reliability 





Chen, Feng, Mingtao Song, Xiaoxiang Ma, and Xingyi Zhu. "Assess the impacts 
of different autonomous trucks’ lateral control modes on asphalt pavement 
performance." Transportation Research Part C: Emerging Technologies 
103 (2019), 17-29. doi:10.1016/j.trc.2019.04.001.  
 
Chen, Jessie Y. "Human-autonomy teaming in military settings." Theoretical 
Issues in Ergonomics Science 19, no. 3 (2018), 255-258. 
doi:10.1080/1463922x.2017.1397229.  
 
Chen, Yuche, Jeffrey Gonder, Stanley Young, and Eric Wood. "Quantifying 
autonomous vehicles national fuel consumption impacts: A data-rich 
approach." Transportation Research Part A: Policy and Practice 122 
(2019), 134-145. doi:10.1016/j.tra.2017.10.012.  
 
Cirillo, Marcello. "From videogames to autonomous trucks: A new algorithm for 
lattice-based motion planning." 2017 IEEE Intelligent Vehicles 
Symposium (IV), 2017. doi:10.1109/ivs.2017.7995712.  
 
Collingwood, Lisa. "Autonomous trucks: an affront to masculinity?" Information 
& Communications Technology Law 27, no. 2 (2018), 251-265. 
doi:10.1080/13600834.2018.1458456.  
 
Coughlin, Joseph F., Martina Raue, Lisa A. D'Ambrosio, Carley Ward, and 
Chaiwoo Lee. "Special Series: Social Science of Automated Driving." 
Risk Analysis 39, no. 2 (2019), 293-294. doi:10.1111/risa.13271.  
 
Crootof, Rebecca. "War, Responsibility, and Killer Robots." North Carolina 
Journal of International Law & Commercial Regulation 40 (2015).  
 
Cummings, M.L., and A.S. Clare. "Holistic modelling for human-autonomous 
system interaction." Theoretical Issues in Ergonomics Science 16, no. 3 
(2015), 214-231. doi:10.1080/1463922x.2014.1003990.  
 




Dang, Yuanjie, Peng Chen, Ronghua Liang, Chong Huang, Yuesheng Tang, 
Tianwei Yu, Xin Yang, and Kwang-Ting Cheng. "Real-Time Semantic 
Plane Reconstruction on a Monocular Drone Using Sparse Fusion." IEEE 
Transactions on Vehicular Technology 68, no. 8 (2019), 7383-7391. 
doi:10.1109/tvt.2019.2923676.  
 
Draganjac, Ivica, Damjan Miklic, Zdenko Kovacic, Goran Vasiljevic, and Stjepan 
Bogdan. "Decentralized Control of Multi-AGV Systems in Autonomous 
Warehousing Applications." IEEE Transactions on Automation Science 
and Engineering 13, no. 4 (2016), 1433-1447. 
doi:10.1109/tase.2016.2603781.  
 
Durazo-Cardenas, Isidro, Andrew Starr, Christopher J. Turner, Ashutosh Tiwari, 
Leigh Kirkwood, Maurizio Bevilacqua, Antonios Tsourdos, et al.. "An 
autonomous system for maintenance scheduling data-rich complex 
infrastructure: Fusing the railways’ condition, planning and cost." 
Transportation Research Part C: Emerging Technologies 89 (2018), 234-
253. doi:10.1016/j.trc.2018.02.010.  
 
Ehmke, Jan F., Ann M. Campbell, and Barrett W. Thomas. "Optimizing for total 
costs in vehicle routing in urban areas." Transportation Research Part E: 
Logistics and Transportation Review 116 (2018), 242-265. 
doi:10.1016/j.tre.2018.06.008.  
 
Elgharbawy, M., A. Schwarzhaupt, M. Frey, and F. Gauterin. "A real-time 
multisensor fusion verification framework for advanced driver assistance 
systems." Transportation Research Part F: Traffic Psychology and 
Behaviour 61 (2019), 259-267. doi:10.1016/j.trf.2016.12.002.  
 
Fagnant, Daniel J., and Kara Kockelman. "Preparing a nation for autonomous 
vehicles: opportunities, barriers and policy recommendations." 
Transportation Research Part A: Policy and Practice 77 (2015), 167-181. 
doi:10.1016/j.tra.2015.04.003.  
 
Faith, Ladislav. "CURRENT DEVELOPMENT OF PERSONAL VEHICLES - 
PERCEPTION OF SELECTED ASPECTS." Ekonomické Rozhl'ady / 




Feng, Shuo, and Simon Haykin. "Cognitive Risk Control for Transmit-Waveform 
Selection in Vehicular Radar Systems." IEEE Transactions on Vehicular 
Technology 67, no. 10 (2018), 9542-9556. doi:10.1109/tvt.2018.2857718.  
 
Feng, Xuning, Caihao Weng, Xiangming He, Xuebing Han, Languang Lu, 
Dongsheng Ren, and Minggao Ouyang. "Online State-of-Health 
Estimation for Li-Ion Battery Using Partial Charging Segment Based on 
Support Vector Machine." IEEE Transactions on Vehicular Technology 
68, no. 9 (2019), 8583-8592. doi:10.1109/tvt.2019.2927120.  
 
Ferdowsi, Aidin, Samad Ali, Walid Saad, and Narayan B. Mandayam. "Cyber-
Physical Security and Safety of Autonomous Connected Vehicles: 
Optimal Control Meets Multi-Armed Bandit Learning." IEEE 
Transactions on Communications 67, no. 10 (2019), 7228-7244. 
doi:10.1109/tcomm.2019.2927570.  
 
Fernández-Moral, Eduardo, Javier González-Jiménez, and Vicente Arévalo. 
"Extrinsic calibration of 2D laser rangefinders from perpendicular plane 
observations." The International Journal of Robotics Research 34, no. 11 
(2015), 1401-1417. doi:10.1177/0278364915580683.  
 
Fleetwood, Janet. "Public Health, Ethics, and Autonomous Vehicles." American 
Journal of Public Health 107 (April 2017), 532-537.  
 
Fournier, Tom. "Will My Next Car Be a Libertarian or a Utilitarian?: Who Will 
Decide?" IEEE Technology and Society Magazine 35, no. 2 (2016), 40-45. 
doi:10.1109/mts.2016.2554441.  
 
Fu, Chunyun, Reza Hoseinnezhad, Alireza B. Hadiashar, and Reza N. Jazar. 
"Electric vehicle side-slip control via electronic differential." International 
Journal of Vehicle Autonomous Systems 13, no. 1 (2015), 1. 
doi:10.1504/ijvas.2015.070724.  
 
Garratt, Matthew, Sobers L. Francis, and Sreenatha G. Anavatti. "Real-time path 
planning module for autonomous vehicles in cluttered environment using 
a 3D camera." International Journal of Vehicle Autonomous Systems 14, 




Geistfield, Mark A. "The Regulatory Sweet Spot for Autonomous Vehicles." 
Wake Forest Law Review 53, no. 2 (June 2018), 337-364.  
 
Geller, Tom. "Car talk." Communications of the ACM 58, no. 3 (2015), 16-18. 
doi:10.1145/2717177.  
 
Gersher, Shayna. "Regulating Spies in the Skies: Recommendations for Drone 
Rules in Canada [Leading Edge]." IEEE Technology and Society 
Magazine 33, no. 3 (2014), 22-25. doi:10.1109/mts.2014.2345202.  
 
Ghaderi, Hadi. "Autonomous technologies in short sea shipping: trends, 
feasibility and implications." Transport Reviews 39, no. 1 (2018), 152-
173. doi:10.1080/01441647.2018.1502834.  
 
Ghommam, Jawhar, and Maarouf Saad. "Autonomous Landing of a Quadrotor on 
a Moving Platform." IEEE Transactions on Aerospace and Electronic 
Systems 53, no. 3 (2017), 1504-1519. doi:10.1109/taes.2017.2671698.  
 
Gobble, MaryAnne. "News and Analysis of the Global Innovation Scene." 
Research Technology Management 62, no. 3 (May/June 2019), 2-9.  
 
Gružauskas, Valentas, Saulius Baskutis, and Valentinas Navickas. "Minimizing 
the trade-off between sustainability and cost effective performance by 
using autonomous vehicles." Journal of cleaner production 184 (May 
2018), 709-717.  
 
Haboucha, Chana J., Robert Ishaq, and Yoram Shiftan. "User preferences 
regarding autonomous vehicles." Transportation Research Part C: 
Emerging Technologies 78 (2017), 37-49. doi:10.1016/j.trc.2017.01.010.  
 
Hadad, Jon. "Paving the Way: CALIFORNIA LOOKS TO THE FUTURE WITH 
SELF-DRIVING CAR TECHNOLOGY." The RMA journal 100, no. 7 
(n.d.), 62-64.  
 
Hadian, Mohammad, Thamer Altuwaiyan, Xiaohui Liang, and Haojin Zhu. 
"Privacy-Preserving Task Scheduling for Time-Sharing Services of 
165 
 
Autonomous Vehicles." IEEE Transactions on Vehicular Technology 68, 
no. 6 (2019), 5260-5270. doi:10.1109/tvt.2019.2909468.  
 
Hall, P., and JR Owen. "Will the Real Driver Please Step Out of the Car! 
Autonomous Vehicles Managed by AI - Coming to a Roadway Near 
You!" Graziadio business review 21, no. 1 (n.d.).  
 
Hanson, Carl. "Guardian Angels." Transport, 2017.  
 
He, Daojing, Yinrong Qiao, Shiqing Chen, Xiao Du, Wenjie Chen, Sencun Zhu, 
and Mohsen Guizani. "A Friendly and Low-Cost Technique for Capturing 
Non-Cooperative Civilian Unmanned Aerial Vehicles." IEEE Network 33, 
no. 2 (2019), 146-151. doi:10.1109/mnet.2018.1800065.  
 
Henderson, Jason, and Jason Spencer. "Autonomous Vehicles and Commercial 
Real Estate." Cornell Real Estate Review 14 (January 2016), 44-56.  
 
Heo, Jeongyoon, Byungjun Kang, Jin M. Yang, Jeongyeup Paek, and Saewoong 
Bahk. "Performance-Cost Tradeoff of Using Mobile Roadside Units for 
V2X Communication." IEEE Transactions on Vehicular Technology 68, 
no. 9 (2019), 9049-9059. doi:10.1109/tvt.2019.2925849.  
 
Herrenkind, Bernd, Alfred B. Brendel, Ilja Nastjuk, Maike Greve, and Lutz M. 
Kolbe. "Investigating end-user acceptance of autonomous electric buses to 
accelerate diffusion." Transportation Research Part D: Transport and 
Environment 74 (2019), 255-276. doi:10.1016/j.trd.2019.08.003.  
 
Hlušková, Tatiana. "Competitiveness Outlook of the Automotive Industry in the 
V4 Countries." Studia Commercialia Bratislavensia 12, no. 41 (2019), 24-
33. doi:10.2478/stcb-2019-0003.  
 
Holder, Chris, Vikram Khurana, Faye Harrison, and Louisa Jacobs. "Robotics and 
law: Key legal and regulatory implications of the robotics age (Part I of 





Hopkins, John, and Paul Hawking. "Big Data Analytics and IoT in logistics: a 
case study." The International Journal of Logistics Management 29, no. 2 
(2018), 575-591. doi:10.1108/ijlm-05-2017-0109.  
 
Horváth, Márton T., Tamás Tettamanti, and István Varga. "Multiobjective 
dynamic routing with predefined stops for automated vehicles." 
International Journal of Computer Integrated Manufacturing 32, no. 4-5 
(2018), 396-405. doi:10.1080/0951192x.2018.1535197.  
 
Hu, Zhaozheng, Yicheng Li, Na Li, and Bin Zhao. "Extrinsic Calibration of 2-D 
Laser Rangefinder and Camera From Single Shot Based on Minimal 
Solution." IEEE Transactions on Instrumentation and Measurement 65, 
no. 4 (2016), 915-929. doi:10.1109/tim.2016.2518248.  
 
Huang, Kai, Biao Hu, Long Chen, Alois Knoll, and Zhihua Wang. "ADAS on 
COTS with Open CL: A Case Study with Lane Detection." IEEE 
TRANSACTIONS ON COMPUTER 67, no. 4 (n.d.).  
 
Hudson, John. "People's attitudes to autonomous vehicles." Transportation 
research. Part A, Policy and practice 121 (March 2019), 164-176.  
 
Hussain, Ghulam, Irem Batool, Noreen Kanwal, and Muhammad Abid. "The 
moderating effects of work safety climate on socio-cognitive factors and 
the risky driving behavior of truck drivers in Pakistan." Transportation 
Research Part F: Traffic Psychology and Behaviour 62 (2019), 700-715. 
doi:10.1016/j.trf.2019.02.017.  
 
Hyder, Zeshan, Keng Siau, and Fiona Nah. "Artificial Intelligence, Machine 
Learning, and Autonomous Technologies in Mining Industry." Journal of 
Database Management 30, no. 2 (2019), 67-79. 
doi:10.4018/jdm.2019040104.  
 
Islam, Shafiqul, Peter X. Liu, and Abdulmotaleb El Saddik. "Robust Control of 
Four-Rotor Unmanned Aerial Vehicle With Disturbance Uncertainty." 





An, Jhonghyun, Baehoon Choi, Hyunju Kim, and Euntai Kim. "A New Contour-
Based Approach to Moving Object Detection and Tracking Using a Low-
End Three-Dimensional Laser Scanner." IEEE Transactions on Vehicular 
Technology 68, no. 8 (2019), 7392-7405. doi:10.1109/tvt.2019.2924268.  
 
Jing, Wentao, Mohsen Ramezani, Kun An, and Inhi Kim. "Congestion patterns of 
electric vehicles with limited battery capacity." PLOS ONE 13, no. 3 
(2018), e0194354. doi:10.1371/journal.pone.0194354.  
 
Jo, Kichun, Junsoo Kim, Dongchul Kim, Chulhoon Jang, and Myoungho 
Sunwoo. "Development of Autonomous Car—Part I: Distributed System 
Architecture and Development Process." IEEE Transactions on Industrial 
Electronics 61, no. 12 (2014), 7131-7140. doi:10.1109/tie.2014.2321342.  
 
Kalra, Nidhi, and Susan M. Paddock. "Driving to safety: How many miles of 
driving would it take to demonstrate autonomous vehicle reliability?" 
Transportation Research Part A: Policy and Practice 94 (2016), 182-193. 
doi:10.1016/j.tra.2016.09.010.  
 
Katrakazas, Christos, Mohammed Quddus, Wen-Hua Chen, and Lipika Deka. 
"Real-time motion planning methods for autonomous on-road driving: 
State-of-the-art and future research directions." Transportation Research 
Part C: Emerging Technologies 60 (2015), 416-442. 
doi:10.1016/j.trc.2015.09.011.  
 
Kaur, Parampreet, and Rajeev Sobti. "A modelling framework for automotive 
software design and optimal test path generation." Journal of Intelligent & 
Fuzzy Systems 34, no. 3 (2018), 1731-1742. doi:10.3233/jifs-169466.  
 
Kavakeb, Shayan, Trung T. Nguyen, Kay McGinley, Zaili Yang, Ian Jenkinson, 
and Roisin Murray. "Green vehicle technology to enhance the 
performance of a European port: A simulation model with a cost-benefit 
approach." Transportation Research Part C: Emerging Technologies 60 
(2015), 169-188. doi:10.1016/j.trc.2015.08.012.  
 
Kishore Bhoopalam, Anirudh, Niels Agatz, and Rob A. Zuidwijk. "Planning of 
Truck Platoons: A Literature Review and Directions for Future Research." 




Kishore Bhoopalam, Anirudh, Niels Agatz, and Rob A. Zuidwijk. "Planning of 
Truck Platoons: A Literature Review and Directions for Future Research." 
SSRN Electronic Journal, 2017. doi:10.2139/ssrn.2988195.  
 
Kitjacharoenchai, Patchara, Mario Ventresca, Mohammad Moshref-Javadi, 
Seokcheon Lee, Jose M. Tanchoco, and Patrick A. Brunese. "Multiple 
traveling salesman problem with drones: Mathematical model and 
heuristic approach." Computers & Industrial Engineering 129 (2019), 14-
30. doi:10.1016/j.cie.2019.01.020.  
 
Klumpp, Matthias. "Automation and artificial intelligence in business logistics 
systems: human reactions and collaboration requirements." International 
Journal of Logistics Research and Applications 21, no. 3 (2017), 224-242. 
doi:10.1080/13675567.2017.1384451.  
 
Koroth, Arun K., Grzegorz Mazurek, and Przemysław Pater. "Disruptive 
Innovation in Automotive Retailing." Journal of Management and 
Business Administration. Central Europe 27, no. 1 (2019), 44-59. 
doi:10.7206/jmba.ce.2450-7814.238.  
 
Koroth, Arun K., Grzegorz Mazurek, and Przemysław Pater. "Disruptive 
Innovation in Automotive Retailing." Journal of Management and 
Business Administration. Central Europe 27, no. 1 (2019), 44-59. 
doi:10.7206/jmba.ce.2450-7814.238.  
 
KOSUGE, Ryusuke. "The Integration of Lean and Socio-technical Practices in 
Sweden." Annals of Business Administrative Science 13, no. 5 (2014), 
255-269. doi:10.7880/abas.13.255.  
 
Kumar, Anand, Debjit Roy, and M.K. Tiwari. "Optimal partitioning of vertical 
zones in vehicle-based warehouse systems." International Journal of 
Production Research 52, no. 5 (2013), 1285-1305. 
doi:10.1080/00207543.2013.828167.  
 
König, M., and L. Neumayr. "Users’ resistance towards radical innovations: The 
case of the self-driving car." Transportation Research Part F: Traffic 
169 
 
Psychology and Behaviour 44 (2017), 42-52. 
doi:10.1016/j.trf.2016.10.013.  
 
Lane, Ben, and Stephen Potter. "The adoption of cleaner vehicles in the UK: 
exploring the consumer attitude–action gap." Journal of Cleaner 
Production 15, no. 11-12 (2007), 1085-1092. 
doi:10.1016/j.jclepro.2006.05.026.  
 
Le Vine, Scott, Alireza Zolfaghari, and John Polak. "Autonomous cars: The 
tension between occupant experience and intersection capacity." 
Transportation Research Part C: Emerging Technologies 52 (2015), 1-14. 
doi:10.1016/j.trc.2015.01.002.  
 
Lederman, Jaimee, Mark Garrett, and Brian D. Taylor. "Fault-y Reasoning." 
Public Works Management & Policy 21, no. 1 (2015), 5-27. 
doi:10.1177/1087724x15592891.  
 
Lee, J., D. Kim, S. Jeong, and Y. Kim. "Range profile-based vehicle-length 
estimation using automotive FMCW radar." Electronics Letters 55, no. 3 
(2019), 151-153. doi:10.1049/el.2018.5851.  
 
LeMay, Stephen, and Scott B. Keller. "Fifty years inside the minds of truck 
drivers." International Journal of Physical Distribution & Logistics 
Management 49, no. 6 (2019), 626-643. doi:10.1108/ijpdlm-03-2018-
0123.  
 
Levine, Mark L., Libby L. Segev, and Stephen F. Thode. "A Largely Unnoticed 
Impact on Real Estate--Self-Driven Vehicles." Appraisal Journal 85, no. 1 
(Winter 2017), 51-59.  
 
Levy, Frank. "Computers and populism: artificial intelligence, jobs, and politics 
in the near term." Oxford Review of Economic Policy 34, no. 3 (2018), 
393-417. doi:10.1093/oxrep/gry004.  
 
Li, Sen, Hamidreza Tavafoghi, Kameshwar Poolla, and Pravin Varaiya. 
"Regulating TNCs: Should Uber and Lyft set their own rules?" 
170 
 
Transportation Research Part B: Methodological 129 (2019), 193-225. 
doi:10.1016/j.trb.2019.09.008.  
 
Liechtung, Jack. "THE RACE IS ON! REGULATING SELF-DRIVING 
VEHICLES BEFORE THEY HIT THE STREETS." Brooklyn journal of 
corporate, financial & commercial law, March 2018.  
 
Liu, Qinghe, Lijun Zhao, Zhibin Tan, and Wen Chen. "Global path planning for 
autonomous vehicles in off-road environment via an A-star algorithm." 
International Journal of Vehicle Autonomous Systems 13, no. 4 (2017), 
330. doi:10.1504/ijvas.2017.087148.  
 
Liu, Xuanzuo, Anil K. Madhusudhanan, and David Cebon. "Minimum Swept-
Path Control for Autonomous Reversing of a Tractor Semi-Trailer." IEEE 
Transactions on Vehicular Technology 68, no. 5 (2019), 4367-4376. 
doi:10.1109/tvt.2019.2895513.  
 
Loh, Tzu Y., Mario P. Brito, Neil Bose, Jingjing Xu, and Kiril Tenekedjiev. "A 
Fuzzy‐Based Risk Assessment Framework for Autonomous Underwater 
Vehicle Under‐Ice Missions." Risk Analysis 39, no. 12 (2019), 2744-2765. 
doi:10.1111/risa.13376.  
 
Lohmann, Melinda F. "Liability Issues Concerning Self-Driving Vehicles." 
European Journal of Risk Regulation 7, no. 2 (2016), 335-340. 
doi:10.1017/s1867299x00005754.  
 
Lotz, Alexander, Nele Russwinkel, and Enrico Wohlfarth. "Response times and 
gaze behavior of truck drivers in time critical conditional automated 
driving take-overs." Transportation Research Part F: Traffic Psychology 
and Behaviour 64 (2019), 532-551. doi:10.1016/j.trf.2019.06.008.  
 
Lu, Hui, Qingwei Liu, Yue Shi, and Fan Yu. "Estimation of vehicle sideslip angle 
and individual tyre-road forces based on tyre friction circle concept." 
International Journal of Vehicle Autonomous Systems 13, no. 4 (2017), 




Lue, Yeou F., and Shun Chang. "Non-linear dynamics and control of an 
automotive suspension system based on local and global bifurcation 
analysis." International Journal of Vehicle Autonomous Systems 13, no. 4 
(2017), 340. doi:10.1504/ijvas.2017.087184.  
 
Ma, Min-Yuan, Chun-Wei Chen, and Yu-Ming Chang. "Using Kano model to 
differentiate between future vehicle-driving services." International 
Journal of Industrial Ergonomics 69 (2019), 142-152. 
doi:10.1016/j.ergon.2018.11.003.  
 
Mademlis, Ioannis, Vasileios Mygdalis, Nikos Nikolaidis, Maurizio 
Montagnuolo, Fulvio Negro, Alberto Messina, and Ioannis Pitas. "High-
Level Multiple-UAV Cinematography Tools for Covering Outdoor 
Events." IEEE Transactions on Broadcasting 65, no. 3 (2019), 627-635. 
doi:10.1109/tbc.2019.2892585.  
 
Madhogaria, Satish, Paul Baggenstoss, Marek Schikora, Wolfgang Koch, and 
Daniel Cremers. "Car detection by fusion of HOG and causal MRF." 
IEEE Transactions on Aerospace and Electronic Systems 51, no. 1 (2015), 
575-590. doi:10.1109/taes.2014.120141.  
 
Mamouei, Mohammad, Ioannis Kaparias, and George Halikias. "A framework for 
user- and system-oriented optimisation of fuel efficiency and traffic flow 
in Adaptive Cruise Control." Transportation Research Part C: Emerging 
Technologies 92 (2018), 27-41. doi:10.1016/j.trc.2018.02.002.  
 
Maniak, Rémi, Christophe Midler, Romain Beaume, and Felix Von Pechmann. 
"Featuring Capability: How Carmakers Organize to Deploy Innovative 
Features across Products." Journal of Product Innovation Management 
31, no. 1 (2013), 114-127. doi:10.1111/jpim.12083.  
 
Mansor, Mazuan, Khisbullah Hudha, Zulkiffli A. Kadir, Noor H. Amer, and 
Vimal R. Aparow. "Modelling and optimisation of active front wheel 
steering system control for armoured vehicle for firing disturbance 
rejection." International Journal of Vehicle Autonomous Systems 13, no. 4 




Manzini, Riccardo, Riccardo Accorsi, Giulia Baruffaldi, Teresa Cennerazzo, and 
Mauro Gamberi. "Travel time models for deep-lane unit-load autonomous 
vehicle storage and retrieval system (AVS/RS)." International Journal of 
Production Research 54, no. 14 (2016), 4286-4304. 
doi:10.1080/00207543.2016.1144241.  
 
Marco-Lajara, Bartolomé, Enrique Claver-Cortés, Mercedes Úbeda-García, and 
Patrocinio D. Zaragoza-Sáez. "Hotel Performance and Agglomeration of 
Tourist Districts." Regional Studies 50, no. 6 (2014), 1016-1035. 
doi:10.1080/00343404.2014.954535.  
 
Margan, Srivathsan. "Autonomous Vehicles and Insurance." BimaQuest: The 
Journal of Insurance & Management, 2018.  
 
Martinussen, Laila M., Mikael J. Sømhovd, Mette Møller, and Frank Siebler. "A 
Go/No-go approach to uncovering implicit attitudes towards safe and 
risky driving." Transportation Research Part F: Traffic Psychology and 
Behaviour 30 (2015), 74-83. doi:10.1016/j.trf.2015.02.005.  
 
Mathew, Neil, Stephen L. Smith, and Steven L. Waslander. "Planning Paths for 
Package Delivery in Heterogeneous Multirobot Teams." IEEE 
Transactions on Automation Science and Engineering 12, no. 4 (2015), 
1298-1308. doi:10.1109/tase.2015.2461213.  
 
McNab, Ian R. "Electromagnetic Space Launch Considerations." IEEE 
Transactions on Plasma Science 46, no. 10 (2018), 3628-3633. 
doi:10.1109/tps.2018.2815648.  
 
Mehdizadeh, Milad, Afshin Shariat-Mohaymany, and Trond Nordfjaern. "Driver 
behaviour and crash involvement among professional taxi and truck 
drivers: Light passenger cars versus heavy goods vehicles." 
Transportation Research Part F: Traffic Psychology and Behaviour 62 
(2019), 86-98. doi:10.1016/j.trf.2018.12.010.  
 
Mehri, Darius B. "Pockets of Efficiency and the Rise of Iran Auto: Implications 
for Theories of the Developmental State." Studies in Comparative 





Melin, Christopher. "La coordination des relations intra- et inter-
organisationnelles au sein de l’usine mondiale : le cas Renault Trucks 
(groupe Volvo)." Management international 18 (2014), 142-164. 
doi:10.7202/1027870ar.  
 
Meng, Xiaolin, Simon Roberts, Yijian Cui, Yang Gao, Qusen Chen, Chang Xu, 
Qiyi He, Sarah Sharples, and Paul Bhatia. "Required navigation 
performance for connected and autonomous vehicles: where are we now 
and where are we going?" Transportation Planning and Technology 41, 
no. 1 (2017), 104-118. doi:10.1080/03081060.2018.1402747.  
 
Mensinger, Maxwell. "Remodeling “Model Aircraft”: Why Restrictive Language 
That Grounded the Unmanned Industry Should Cease To Govern It." 100, 
no. 1 (November 2015), 405-439.  
 
Michalos, George, Platon Sipsas, Sotiris Makris, and George Chryssolouris. 
"Decision making logic for flexible assembly lines reconfiguration." 
Robotics and Computer-Integrated Manufacturing 37 (2016), 233-250. 
doi:10.1016/j.rcim.2015.04.006.  
 
Milanés, Vicente, and Steven E. Shladover. "Modeling cooperative and 
autonomous adaptive cruise control dynamic responses using 
experimental data." Transportation Research Part C: Emerging 
Technologies 48 (2014), 285-300. doi:10.1016/j.trc.2014.09.001.  
 
Miller, Shelie A., and Brent R. Heard. "The Environmental Impact of 
Autonomous Vehicles Depends on Adoption Patterns." Environmental 
Science & Technology 50, no. 12 (2016), 6119-6121. 
doi:10.1021/acs.est.6b02490.  
 
Minh Ha, Quang, Yves Deville, Quang Dung Pham, and Minh Hoang Ha. "On 
the min-cost Traveling Salesman Problem with Drone." Transportation 
research. Part C, Emerging technologies 86 (January 2018).  
 
Miwa, Tomio, and Michael G. Bell. "Efficiency of routing and scheduling system 
for small and medium size enterprises utilizing vehicle location data." 
174 
 
Journal of Intelligent Transportation Systems 21, no. 3 (2017), 239-250. 
doi:10.1080/15472450.2017.1291350.  
 
Miörner, Johan, and Michaela Trippl. "Embracing the future: path transformation 
and system reconfiguration for self-driving cars in West Sweden." 
European Planning Studies 27, no. 11 (2019), 2144-2162. 
doi:10.1080/09654313.2019.1652570.  
 
Molenda, Michał. "The Autonomous Maintenance Implementation Directory as a 
Step Toward the Intelligent Quality Management System." Management 
Systems in Production Engineering 24, no. 4 (2016), 274-279. 
doi:10.2478/mspe-10-04-2016.  
 
Monios, Jason, and Rickard Bergqvist. "The transport geography of electric and 
autonomous vehicles in road freight networks." Journal of Transport 
Geography 80 (2019), 102500. doi:10.1016/j.jtrangeo.2019.102500.  
 
Moser, Uwe, and Dieter Schramm. "Multivariate dynamic time warping in 
automotive applications: A review." Intelligent Data Analysis 23, no. 3 
(2019), 535-553. doi:10.3233/ida-184130.  
 
Murphy, Finbarr, Fabian Pütz, Martin Mullins, Torsten Rohlfs, Dennis Wrana, 
and Michael Biermann. "The impact of autonomous vehicle technologies 
on product recall risk." International Journal of Production Research 57, 
no. 20 (2019), 6264-6277. doi:10.1080/00207543.2019.1566651.  
 
Muruganantham, G., S. Vinodh, C. S. Arun, and K. Ramesh. "Application of 
interpretive structural modelling for analysing barriers to total quality 
management practices implementation in the automotive sector." Total 
Quality Management & Business Excellence 29, no. 5-6 (2016), 524-545. 
doi:10.1080/14783363.2016.1213627.  
 
Nasri, Moncef I., Tolga Bektaş, and Gilbert Laporte. "Route and speed 
optimization for autonomous trucks." Computers & Operations Research 




Navarro, J., M. François, and F. Mars. "Obstacle avoidance under automated 
steering: Impact on driving and gaze behaviours." Transportation 
Research Part F: Traffic Psychology and Behaviour 43 (2016), 315-324. 
doi:10.1016/j.trf.2016.09.007.  
 
Nicolas, Lenoble, Frein Yannick, and Hammami Ramzi. "Order batching in an 
automated warehouse with several vertical lift modules: Optimization and 
experiments with real data." European Journal of Operational Research 
267, no. 3 (2018), 958-976. doi:10.1016/j.ejor.2017.12.037.  
 
Nilsson, Peter, Leo Laine, Jesper Sandin, Bengt Jacobson, and Olle Eriksson. "On 
actions of long combination vehicle drivers prior to lane changes in dense 
highway traffic – A driving simulator study." Transportation Research 
Part F: Traffic Psychology and Behaviour 55 (2018), 25-37. 
doi:10.1016/j.trf.2018.02.004.  
 
Noh, Samyeul. "Decision-Making Framework for Autonomous Driving at Road 
Intersections: Safeguarding Against Collision, Overly Conservative 
Behavior, and Violation Vehicles." IEEE Transactions on Industrial 
Electronics 66, no. 4 (2019), 3275-3286. doi:10.1109/tie.2018.2840530.  
 
Nourinejad, Mehdi, Sina Bahrami, and Matthew J. Roorda. "Designing parking 
facilities for autonomous vehicles." Transportation Research Part B: 
Methodological 109 (2018), 110-127. doi:10.1016/j.trb.2017.12.017.  
 
Nou-Shene, Tahiyah, J. Arthi, Vikramkumar Pudi, Vineetha Thomas, and K. 
Sridharan. "Very large-scale integration architecture for video stabilisation 
and implementation on a field programmable gate array-based 
autonomous vehicle." IET Computer Vision 9, no. 4 (2015), 559-569. 
doi:10.1049/iet-cvi.2014.0120.  
 
Nègre, Julien, and Patricia Delhomme. "Drivers’ self-perceptions about being an 
eco-driver according to their concern for the environment, beliefs on eco-
driving, and driving behavior." Transportation Research Part A: Policy 
and Practice 105 (2017), 95-105. doi:10.1016/j.tra.2017.08.014.  
 
Paul, Nicholas, and ChanJin Chung. "Application of HDR algorithms to solve 
direct sunlight problems when autonomous vehicles using machine vision 
176 
 
systems are driving into sun." Computers in Industry 98 (2018), 192-196. 
doi:10.1016/j.compind.2018.03.011.  
 
Pačaiová, Hana, and Gabriela Ižaríková. "Base Principles and Practices for 
Implementation of Total Productive Maintenance in Automotive 
Industry." Quality Innovation Prosperity 23, no. 1 (2019), 45. 
doi:10.12776/qip.v23i1.1203.  
 
Pelliccione, Patrizio, Eric Knauss, Rogardt Heldal, S. Magnus Ågren, 
Piergiuseppe Mallozzi, Anders Alminger, and Daniel Borgentun. 
"Automotive Architecture Framework: The experience of Volvo Cars." 
Journal of Systems Architecture 77 (2017), 83-100. 
doi:10.1016/j.sysarc.2017.02.005.  
 
Pettigrew, Simone. "Why public health should embrace the autonomous car." 
Australian and New Zealand Journal of Public Health 41, no. 1 (2016), 5-
7. doi:10.1111/1753-6405.12588.  
 
Pisano, A., A. Davila, L. Fridman, and E. Usai. "Cascade Control of PM DC 
Drives Via Second-Order Sliding-Mode Technique." IEEE Transactions 
on Industrial Electronics 55, no. 11 (2008), 3846-3854. 
doi:10.1109/tie.2008.2002715.  
 
Premack, Rachel. "One of the Biggest Problems Facing Self-driving Trucks Has 
Little to Do with the Technology." Business Insider, 2018.  
 
Pritchard, Chris. "Fast Lane to the Future." Journal of the Australian & New 
Zealand Institute of Insurance & Finance 39, no. 2 (July 2016), 1-4.  
 
Querini, Florent, and Enrico Benetto. "Combining Agent-Based Modeling and 
Life Cycle Assessment for the Evaluation of Mobility Policies." 
Environmental Science & Technology 51, no. 3 (2017), 1939-1939. 
doi:10.1021/acs.est.7b00079.  
 
Radun, Igor, Jenni Radun, Jyrki Kaistinen, Jake Olivier, Göran Kecklund, and 
Töres Theorell. "Endangering yourself to save another: A real life ethical 




Roche-Cerasi, Isabelle. "Public acceptance of driverless shuttles in Norway." 
Transportation Research Part F: Traffic Psychology and Behaviour 66 
(2019), 162-183. doi:10.1016/j.trf.2019.09.002.  
 
Ross, Brett A. "AUTOMATED VEHICLE LAWSUITS: HOW WILL WE 
LITIGATE THE AUTO CRASH OF THE FUTURE?" The Brief 47, no. 2 
(Winter 2018), 42-48.  
 
Sabzevari, Reza, and Davide Scaramuzza. "Monocular simultaneous multi-body 
motion segmentation and reconstruction from perspective views." 2014 
IEEE International Conference on Robotics and Automation (ICRA), 
2014. doi:10.1109/icra.2014.6906585.  
 
Schoettle, Brandon, and Michael Sivak. "A survey of public opinion about 
connected vehicles in the U.S., the U.K., and Australia." 2014 
International Conference on Connected Vehicles and Expo (ICCVE), 
2014. doi:10.1109/iccve.2014.7297637.  
 
Seville, Michael. "Inside View." Electronics Letters 51, no. 8 (2015), 591-591. 
doi:10.1049/el.2015.0992.  
 
Shen, Yang, Pengfei Hu, Shuanbao Jin, Yingsan Wei, Rensheng Lan, 
Shuangjiang Zhuang, Hao Zhu, et al.. "Design of Novel Shaftless Pump-
Jet Propulsor for Multi-Purpose Long-Range and High-Speed 
Autonomous Underwater Vehicle." IEEE Transactions on Magnetics 52, 
no. 7 (2016), 1-4. doi:10.1109/tmag.2016.2522822.  
 
Siebert, Felix W., and Fares L. Wallis. "How speed and visibility influence 
preferred headway distances in highly automated driving." Transportation 
Research Part F: Traffic Psychology and Behaviour 64 (2019), 485-494. 
doi:10.1016/j.trf.2019.06.009.  
 
Simpson, Brian, and Lisa Collingwood. "Law, automation and shifting values." 
Information & Communications Technology Law 27, no. 2 (2018), 221-




Sportillo, Daniele, Alexis Paljic, and Luciano Ojeda. "Get ready for automated 
driving using Virtual Reality." Accident Analysis & Prevention 118 
(2018), 102-113. doi:10.1016/j.aap.2018.06.003.  
 
Sulaiman, Syabillah, Pakharuddin M. Samin, Hishamuddin Jamaluddin, 
Roslan A. Rahman, and Saiful A. Bakar. "Tyre force control strategy for 
semi-active magnetorheological damper suspension system for light-heavy 
duty truck." International Journal of Vehicle Autonomous Systems 13, no. 
1 (2015), 65. doi:10.1504/ijvas.2015.070738.  
 
Sundar Rajan, Arun K., Armin Feucht, Lothar Gamer, Idriz Smaili, and 
Nirmala D. M. "Hypervisor for consolidating real-time automotive control 
units: Its procedure, implications and hidden pitfalls." Journal of Systems 
Architecture 82 (2018), 37-48. doi:10.1016/j.sysarc.2018.01.001.  
 
Sârbescu, Paul, Coralia Sulea, and Daniela Moza. "Supervisor undermining and 
driving errors in truck drivers: A moderated mediation model." 
Transportation Research Part F: Traffic Psychology and Behaviour 45 
(2017), 122-130. doi:10.1016/j.trf.2016.12.006.  
 
Takefuji, Yoshiyasu. "Connected Vehicle Security Vulnerabilities 
[Commentary]." IEEE Technology and Society Magazine 37, no. 1 (2018), 
15-18. doi:10.1109/mts.2018.2795093.  
 
Tappia, Elena, Gino Marchet, Marco Melacini, and Sara Perotti. "Incorporating 
the environmental dimension in the assessment of automated warehouses." 
Production Planning & Control 26, no. 10 (2015), 824-838. 
doi:10.1080/09537287.2014.990945.  
 
Teece, David J. "China and the Reshaping of the Auto Industry: A Dynamic 
Capabilities Perspective." Management and Organization Review 15, no. 
1 (2019), 177-199. doi:10.1017/mor.2019.4.  
 
Tehrani, Minoo, Francesca Montemarano, and Linda Sok. "The Future 
Challenges: The Global Auto Industry." Proceedings for the Northeast 




Tsolakis, Naoum, Dimitrios Bechtsis, and Jagjit S. Srai. "Intelligent autonomous 
vehicles in digital supply chains." Business Process Management Journal 
25, no. 3 (2019), 414-437. doi:10.1108/bpmj-11-2017-0330.  
 
Turri, Valerio, Bart Besselink, Jonas Martensson, and Karl H. Johansson. "Fuel-
efficient heavy-duty vehicle platooning by look-ahead control." 53rd 
IEEE Conference on Decision and Control, 2014. 
doi:10.1109/cdc.2014.7039456.  
 
Urmson, C., and W. Whittaker. "Self-Driving Cars and the Urban Challenge." 
IEEE Intelligent Systems 23, no. 2 (2008), 66-68. 
doi:10.1109/mis.2008.34.  
 
Van Brummelen, Jessica, Marie O'Brien, Dominique Gruyer, and Homayoun 
Najjaran. "Autonomous vehicle perception: The technology of today and 
tomorrow." Transportation Research: Part C 89 (2018), 384-406.  
 
Van Veen, S.A.T., S. Hiemstra-van Mastrigt, I. Kamp, and P. Vink. "Improving 
car passengers' comfort and experience by supporting the use of handheld 
devices." Work 49, no. 2 (2014), 215-223. doi:10.3233/wor-131716.  
 
Voß, Gudrun M., Caroline M. Keck, and Maximilian Schwalm. "Investigation of 
drivers’ thresholds of a subjectively accepted driving performance with a 
focus on automated driving." Transportation Research Part F: Traffic 
Psychology and Behaviour 56 (2018), 280-292. 
doi:10.1016/j.trf.2018.04.024.  
 
Wadud, Zia. "Fully automated vehicles: A cost of ownership analysis to inform 
early adoption." Transportation Research Part A: Policy and Practice 101 
(2017), 163-176. doi:10.1016/j.tra.2017.05.005.  
 
Wadud, Zia, Don MacKenzie, and Paul Leiby. "Help or hindrance? The travel, 
energy and carbon impacts of highly automated vehicles." Transportation 





Wang, Ling, Mohamed Abdel-Aty, Wanjing Ma, Jia Hu, and Hao Zhong. "Quasi-
vehicle-trajectory-based real-time safety analysis for expressways." 
Transportation Research Part C: Emerging Technologies 103 (2019), 30-
38. doi:10.1016/j.trc.2019.04.003.  
 
Wang, Xiong, Tianpeng Wei, Linghe Kong, Liang He, Fan Wu, and Guihai Chen. 
"ECASS: Edge computing based auxiliary sensing system for self-driving 
vehicles." Journal of Systems Architecture 97 (2019), 258-268. 
doi:10.1016/j.sysarc.2019.02.014.  
 
Wei, Feng, and Yu Kong. "A Study of the Influence of Real Estate Development 
in China on CO2 Emissions." Emerging Markets Finance and Trade 55, 
no. 2 (2018), 323-336. doi:10.1080/1540496x.2017.1403316.  
 
Werling, Moritz, Philipp Reinisch, and Lutz Gröll. "Robust power-slide control 
for a production vehicle." International Journal of Vehicle Autonomous 
Systems 13, no. 1 (2015), 27. doi:10.1504/ijvas.2015.070727.  
 
Williams, Daniel E. "Three-axle commercial vehicle with enhanced functionality 
and steering redundancy." International Journal of Vehicle Autonomous 
Systems 13, no. 4 (2017), 261. doi:10.1504/ijvas.2017.10008198.  
 
Winter, Scott R., Joseph R. Keebler, Stephen Rice, Rian Mehta, and Bradley S. 
Baugh. "Patient perceptions on the use of driverless ambulances: An 
affective perspective." Transportation Research Part F: Traffic 
Psychology and Behaviour 58 (2018), 431-441. 
doi:10.1016/j.trf.2018.06.033.  
 
Wu, Peng, Feng Chu, Ada Che, and Yunfei Fang. "An efficient two-phase exact 
algorithm for the automated truck freight transportation problem." 
Computers & Industrial Engineering 110 (2017), 59-66. 
doi:10.1016/j.cie.2017.04.030.  
 
Xia, Huaxia, and Haiming Yang. "Is last-mile delivery a 'killer app' for self-





Xie, Shichao, Diange Yang, Kun Jiang, and Yuanxin Zhong. "Pixels and 3-D 
Points Alignment Method for the Fusion of Camera and LiDAR Data." 
IEEE Transactions on Instrumentation and Measurement 68, no. 10 
(2019), 3661-3676. doi:10.1109/tim.2018.2879705.  
 
Yang, Xiujian, and Shuqiao Chen. "Non-linear dynamics mechanism of road 
vehicle at losing stability in critical cornering situations." International 
Journal of Vehicle Autonomous Systems 12, no. 2 (2014), 116. 
doi:10.1504/ijvas.2014.060099.  
 
Yetkin Ekren, Banu. "Graph-based solution for performance evaluation of shuttle-
based storage and retrieval system." International Journal of Production 
Research 55, no. 21 (2016), 6516-6526. 
doi:10.1080/00207543.2016.1203076.  
 
Young, Clara. "Driverless trucks: Taking hold of the wheel." OECD Observer, 
no. 310 (2017), 16. doi:10.1787/b7cda2d3-en.  
 
Zeziulin, D. V., D. Yu Tyugin, K. M. Shashkina, V. A. Kuzmichev, and P. O. 
Beresnev. "Autonomous electric commercial vehicle for difficult 
operating conditions." IOP Conference Series: Materials Science and 
Engineering 386 (2018), 012003. doi:10.1088/1757-899x/386/1/012003.  
 
Zhang, Wenwen, Subhrajit Guhathakurta, and Elias B. Khalil. "The impact of 
private autonomous vehicles on vehicle ownership and unoccupied VMT 
generation." Transportation Research Part C: Emerging Technologies 90 
(2018), 156-165. doi:10.1016/j.trc.2018.03.005.  
 
Zheng, Kan, Qiang Zheng, Haojun Yang, Long Zhao, Lu Hou, and Periklis 
Chatzimisios. "Reliable and efficient autonomous driving: the need for 
heterogeneous vehicular networks." IEEE Communications Magazine 53, 
no. 12 (2015), 72-79. doi:10.1109/mcom.2015.7355569.  
 
Zhu, Chao, Giancarlo Pastor, Yu Xiao, and Antti Ylajaaski. "Vehicular Fog 
Computing for Video Crowdsourcing: Applications, Feasibility, and 





Zou, Bipan, Xianhao Xu, Yeming (Yale) Gong, and René De Koster. "Modeling 
parallel movement of lifts and vehicles in tier-captive vehicle-based 
warehousing systems." European Journal of Operational Research 254, 















































































































Appendix 4: Interview Guide from Development Study 
 
1) What is your position within the company, and your professional experience? 
• Ascertains interviewee’s professional background and role within the 
company 
 
2) Describe how you typically make transportation decisions. 
• Offers follow-up opportunities to delve into constructs uncovered in answer 
• Can be used to draw a preliminary model for the company 
 
3) Are there any metrics or factors that have precedence over others when it comes to 
making transportation decisions? 
• This allows for cross-reference to Question 2 
 
4) How was this decision-making approach developed? 
• Organizational model or individual decision-making model? 
• Cross-reference Questions 2 and 3 
 
5) Briefly describe your own knowledge of autonomous vehicles 
• Ascertains the interviewee’s knowledge of AVs 




6) What do you perceive the effect(s) of AVs to be on your industry? 
• Identifies how interviewee thinks AVs will fit into transportation model 
 
7) Do you see AVs as a viable alternative to existing transportation methods that you 
currently use?  Why or why not? 
 
8) If not, what would make an AV more attractive? 
• Attempts to tie AV perceptions back to original decision making model 
 
9) What kind of research has your company done up to now with autonomous 
vehicles? 
 
10) Describe the general procedure for deploying new innovations. 
 
11) What challenges do you foresee with autonomous vehicle adoption? 
 
12) Do you anticipate cost changes from AV use? 
 
13) How do insurance and liability factor in to your transportation decisions? 
 




Appendix 5: Confidentiality Statement 
 
Statement of Purpose 
 
The goal of this interview is to understand transportation professionals’ perceptions 
of the factors that will drive autonomous truck adoption. I am a PhD candidate at the 
University of Missouri – St. Louis, and this interview is part of the data collection 
activities for my dissertation. Your name and your company’s name will remain 
anonymous.   
 
Risks and Benefits 
 
There are no direct benefits to you, the participant, for participating in this research.  
By participating in this research you do have the opportunity to provide data that can 
help to guide research and public policy in the transportation industry.   
 
Risks to participation in this research are minimal, and present the interviewee with 
no hazards greater than would be experienced during their day to day lives.   
Participation is voluntary, and you may withdraw from the research at any time 
without fear of any reprisal from the researcher. 
 




The participant will participate in a semi-structured interview, that is expected to be 
between 45 minutes and 1.5 hours long.  The interview will be recorded using either 
Apple’s Garageband software, or through Zoom’s recording feature.  Recordings will 
be sent to WReally for transcription.  Recordings will be kept on an external hard 
drive and will be deleted at the conclusion of the study.  De-identified transcripts will 
be stored on a laptop computer’s internal hard drive, on an external hard drive, and 
may be stored on Google cloud storage as an extra backup.   
 
 
Use of Data 
 
This data will be used in Christopher Mondy’s doctoral dissertation.  Block quotes 
from the interview may be used in the paper, but no identifiable information will be 
included.  Publications may be produced from the dissertation after its defense.  
Participants will have the option to review or redact any of their data included in the 




All data will be de-identified prior to analysis.  Participant and company names will 
not be included on transcripts or in the final dissertation document.  No identifiable 
information will be stored on cloud storage.  Interview recordings will be transferred 
to an external hard drive after the upload to WReally.  All attempts will be made to 
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protect the identities of research participants and suggested research contacts.  It is, 
however, unlikely but possible that a research subject may be identified through the 










































Appendix 7: Construct Code Frequencies 
 
Construct Code Frequency Relative Frequency 
Cost 98 0.059 
Service Level 41 0.025 
Profit Contribution 36 0.022 
Insurance 60 0.036 
Liability 33 0.020 
Safety 70 0.042 
Public Acceptance 88 0.053 
Regulation 75 0.045 
Labor 68 0.041 
Dependability 26 0.016 
Security 5 0.003 















Appendix 8: Codebook 
Code System 
CODE NAME Frequency 
1 Industry Effects 21 
2 Proof of Concept 17 
3 Transportation Selection 9 
4 Other AT Uses 4 
5 Capability 19 
6 Adoption Timeframe 20 
7 Data Analysis  13 
8 Company preferences 4 
9 Labor 68 
10 Infrastructure 51 
11 Risk 29 
12 Incentives 14 
13 Technology 47 
14 Pilot 19 
15 Legal Issues 48 
     15.1 Liability 33 
16 Snowball suggestions 3 
17 Industry Knowledge 8 
18 Reliability 26 
     18.1 Security 5 
19 Other Industry Comparisons 21 
20 Industry Conditions 59 
21 Nature of Company 40 
22 Professional Experience 18 
23 Business Relationships 14 
24 Insurance  60 
     24.1 Insurance Companies 18 
25 Innovation 69 
     25.1 Early Adopters 1 
26 Environmental Concerns 13 
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27 Personal Experience 6 
28 Risk Taking 28 
29 Competitive Advantage 21 
     29.1 Marketing 10 
          29.1.1 Market Positioning 6 
30 Safety 70 
31 Public Acceptance 88 
     31.1 Social Culture 1 
32 Regulation 75 
33 Uncertainty 39 
34 AV Perception 88 
35 Familiarity Level 42 
36 Flexibility 4 
37 Market Conditions 20 
38 Customer Service 19 
     38.1 Customer Requirements 47 
     38.2 Customer Relationship 9 
39 Visibility 21 
40 Operational Processes 65 
     40.1 Efficiency 10 
41 Corporate Culture 20 
42 Tradeoffs 14 
43 Profitability 36 
     43.1 Cost 98 
44 Service Level 41 
45 Nature of Position 22 
1 Industry Effects 
Describes an effect that autonomous trucks have on the transportation industry 
2 Proof of Concept 
Codes a passage that details what a respondent would want to see as proof of an 
autonomous truck's efficacy, safety, etc. 
3 Transportation Selection 
This code describes a transportation selection process, such as freight bids 
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4 Other AT Uses 
Codes a section that references a use of an autonomous truck for a function OTHER than 
over-the-road driving. 
5 Capability 
This refers to a passage describing a capability of an autonomous truck, that is not 
necessarily strictly technological 
6 Adoption Timeframe 
This code identifies passages which discuss timeframes for adoption of autonomous trucks 
7 Data Analysis  
Indicates a passage that discusses analytics, data mining, etc. 
8 Company preferences 
This details needs and wants of trucking companies, shippers, etc. 
9 Labor 
This code identifies passages that discuss drivers or support crews. 
10 Infrastructure 
This describes physical technologies necessary to make autonomous vehicles operate 
11 Risk 
Risk identifies passages that describe risk exposure to shippers, carriers, insurance 
companies, etc. This can be physical, financial, or legal. 
12 Incentives 
Describe an incentive to adopt AVs 
13 Technology 
Indicates a passage that discusses the effect of Technology 
14 Pilot 
Refers to somebody serving as a pilot case for testing autonomous vehicles 
15 Legal Issues 
Used to code a segment that describes legal involvement such as liability, lawyers, etc, 
that do not fit well under the Regulation code. 
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15.1 Legal Issues >> Liability 
This is a subset of Legal Issues that specifically deals with legal liability - who is 
responsible for an accident or mishap? 
16 Snowball suggestions 
This describes other people mentioned by the interviewee that may have AV knowledge. 
17 Industry Knowledge 
This code refers to a participant's knowledge of an industry trend or condition. 
18 Reliability 
Refers to the ability to deliver a product or service consistently as promised. 
18.1 Reliability >> Security 
This code describes security of the transportation system, national security, or security of 
a sensitive load. 
19 Other Industry Comparisons 
Signifies a comparison to another industry such as rail, aviation, etc. 
20 Industry Conditions 
Refers to things affecting the trucking industry as a whole, such as collective bargaining, 
inter-firm competition, etc. 
21 Nature of Company 
Describes the specifics of a company that are outside of culture, such as size, etc. 
22 Professional Experience 
Broad term to describe professional experience. 
23 Business Relationships 
Represents strategic partnerships, etc. 
24 Insurance  
Marks a passage that discusses insurance requirements 
24.1 Insurance  >> Insurance Companies 




Describes the creation of new technology or new ways of doing business. 
25.1 Innovation >> Early Adopters 
Used to code a segment discussing early users of technology 
26 Environmental Concerns 
Describes natural environment concerns such as green tech, etc. 
27 Personal Experience 
This describes the personal or professional work experience that an Interviewee has had. 
28 Risk Taking 
Represents a willingness to experiment and take chances. 
29 Competitive Advantage 
Used to code a segment that discusses an ability to capture greater market share than 
competitors. 
29.1 Competitive Advantage >> Marketing 
Used to code segments about marketing activities 
29.1.1 Competitive Advantage >> Marketing >> Market Positioning 
This code will describe how a company differentiates itself from its competitors 
30 Safety 
Used to code a segment dealing with risk of loss, injury, or damage. 
31 Public Acceptance 
Refers to perception of AVs of the public at large, not just the interviewee. 
31.1 Public Acceptance >> Social Culture 
Indicates a section that relates to cultural elements of a society such as morés. 
32 Regulation 
Refers to governmental regulations about AVs 
33 Uncertainty 
Code represents an expression of uncertainty about AVs 
34 AV Perception 
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Used to code segments describing particpant perceptions about AVs. 
35 Familiarity Level 
Coding for an interviewee's familiarity with AVs 
36 Flexibility 
This is a supply chain metric that refers to a supply chain's ability to adapt to new 
circumstances. 
37 Market Conditions 
Used to code a segment describing market trends. 
38 Customer Service 
Differs from "service level" which in logistics and SCM generally refers to things like 
throughput speed.  Customer Service refers to taking care of a customer, keeping them up 
to date, etc. 
38.1 Customer Service >> Customer Requirements 
May be merged with customer service or service level.  Refers to meeting customer 
desires. 
38.2 Customer Service >> Customer Relationship 
Describes the nature of a relationship with a customer, such as building rapport. 
39 Visibility 
This code denotes a passage that describes transportation visibility, such as knowledge of 
a route, location, ETA, etc. 
40 Operational Processes 
I mean for this code to deal with things like day-to-day workload.  So Interviewee 1 
mentioned "management by exception."  This refers to their daily operation. 
40.1 Operational Processes >> Efficiency 
Efficiency refers to performing a function with few input resources.  This can refer to an 
internal process or an external process.  An internal process would be something like load 
scheduling.  An "external" process would be defined here as something like saving fuel. 
 
March 10, 2021 - I moved this to be a child code of Operational Processes, because the 
segments in Efficiency seem to be related to operational processes. 
41 Corporate Culture 
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Used to code a segment describing the culture of a company 
42 Tradeoffs 
Tradeoffs refer to the nature in SCM that it is often beneficial from a performance 
standpoint to opt for a more expensive course of action - i.e. paying more for faster 
transportation. 
43 Profitability 
Refers to revenue generation capability 
43.1 Profitability >> Cost 
Refers to the cost of service 
 
3/10/21 monetary expenditures related to the procurement and use of a transportation 
solution (Jacobs, et al. 2014) 
 
             I moved this to a child of "profitability."  Cost shows up more than "profitability," 
in the interviews, but cost really drives profitability.  This is discussed in some of the 
passages relating to the margins in the transportation industry.  Really, being able to 
maintain an income level while decreasing cost results in increased profitability, which is 
what businesses are really looking for.  In supply chain management terms this is the 
profit leverage effect. I can find a definition for this readily online. 
44 Service Level 
This code deals with the service level (i.e. delivery time, on-time delivery, etc) 
 
3/10/21 Being Able to Effectively Service Customers' Demand (Schalit and Vermorel 
2014) 
 
I think that service level is related to customer service, but this is an important enough 
concept that I am reluctant to make it a child node.  For now I will leave it as its own 
separate construct. 
45 Nature of Position 
Used to code a segment describing a participant's position 
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